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MCU Product Line LCD Driver Product Line Appendix 


ST20XX Series Character LCD Controller / Drivers Company Profile 7/97 
ST2006 o ST7066U 93 
ST2012 13 ST7065C 101 
ST2016V/B 45 ST7063C 103 
ST2024C 19 ST7070 105 
ST2032A/B 23 ST7032 13 
ST2064B a7 ST7036 119 
ST20P64 3d ST7920 125 
ST21XX Series Ee! i29 
ST2100 4t Graphic LCD Drivers 
ew sreous 133 

ST8009 195 
ST22XX Series ST8012 139 
ST2202 Le ST8011 141 
ST2204 61 ST8016 143 
ST2205U 05 ST8024 145 
ST22XX Series Single Chip LCD Controller / Drivers 
ST2602 69 ST7522 149 
ST2604 69 $17533 fer 
ST2608 71 ST7565V/P 159 
Low Cost LCD Driver site ie 
ST2101C 75 ean i 
eee, 9 ST7528 183 
ST2502 35 


ST7632 187 
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MCU Product Line 


ST20XX Series 
ST21XX Series 
ST22XX Series 
ST26XX Series 
Low Cost LCD Driver 
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ST20XX Series 


Part No. |ST2006 |ST2012 |ST2016A/B $T2024 |ST2032A/B $T2064B ST20P64 
Voltage |2.4~3.6 |2.4~5 2.4~3.6 2.4~3.6 2.4~3.6 2.4~5.5 2.6~5.5 
RAM 96bytes |192bytes | 192bytes 384bytes |1.2Kbytes 2Kbytes 2Kbytes 
ROM 6Kbytes | 12Kbytes | 16Kbytes 24Kbytes |32Kbytes 64Kbytes 64Kbytes 
LCD dots |4x32 8x40 8x40 8x40 16x36 16x48 16x48 
LCD bias | 1/2, 1/3 |1/3, 1/4 |1/3, 1/4 1/3, 1/4 1/5 1/4,1/5 1/4,1/5 

4 + 20 share with 8+16 8+16 8+16 
lOs 12 10 segt+2i+40 10+2(1) (share with seg) |(share with seg) |(share with seg) 

1 ch/ 1 ch/ 2ch/ 

PSG/Vol. Alevel |4 level 2ch/ 16 level 16 level 2ch/ 16 level 2ch/ 16 level {2 ch/ 16 level 
Audio X PWM PWM PWM PWM PWM PWM 
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6KB ROM Microcontroller with 128 Dot LCD Driver 


1. Features 
m 8-bit static pipeline CPU m 16-level deep stack 
m ROM: 6K x 8 bits m Dual clock source : 
m RAM: 96 x 8 bits (data + stack) - OSCX: Crystal oscillator: 32.768K Hz 
m@ Operation voltage : 2.4V~3.6V - OSC: RC oscillator 500K ~ 2M Hz 
m 12 CMOS Bi-directional bit programmable I/O Mm Build-in oscillator with warm-up timer 
pins m LCD driver programmable duty : 
@ 8 Output pins (Shared with LCD segment) - 128 (4x32) dots (1/4 duty, 1/3 bias) 
m Hardware de-bounce option for Port-A - 96 (3x32) dots (1/3 duty, 1/2 bias) 
interrupt m Programmable Sound Generator (PSG) 
m@ Bit programmable PULL-UP for input port includes : 
@ Timer/Counter : - Tone generator 
- One 8-bit timer / 16-bit event counter - Noise generator 
- One 8-bit BASE timer - 4 level volume control 
m@ Four powerful interrupt sources : m Three power down modes : 
- External interrupt (edge trigger) - WAIO mode 
- TIMER‘ interrupt - WAI1 mode 
- BASE timer interrupt - STP mode 
- PORTA[7~0] interrupt (transition trigger) m Stand by current < 5uA 
2. Application 
m Timepieces -- Watch / Calendar Clock / Digital wall Clock 
@ Calculator / Currency converter 
m Radio control clock 
m@ Handhold LCD segment game 
m@ Sport meter - Step , distance , speed , calorie , pulse ... counter 
m IR Remote control 


3. Pad Diagram 


YN &§ Ae RK RBS = = is 
oon oo o o wos S OSE 
wn wn nn wn n Ww n wn n O O oO oof 
SEG 21) [47] [46] [45] [a4] [43] [42] [41] 40] [39] [38] [37] [36] [35] [34] [33] [32] ft] | pat 
SEG 20] [4g a1 | Pag 
SEG 19) 49 23 | PAS 
SEG 18] 59 28] | PAS 
SEG 17) [1 27] | PAS 
SEG 16] [2] 26) | PAG 
SEG 15] 63] 3s) | PAT 
see 4] ST2006 = | Poo 
SEG 13) [5] 23] | PB1 
SEG 12] [6] =2 | pB2 
SEG 11] 67 21] | PB3 
SEG 10} [58 20) | GND 
PEGE coe 7] | OSCXO 
SEG 8| [60 18] | OSCXI 
TAB ARE MES fl ff wy fy ff 
Dee AO UB I ER NE ee, SR Ib) Or 1 gee AW > SQ 
ooo 80 80 9 O9 FTF HSE ¥F¥ Ok aAQ 
Yn 
505895563977 ~ 3337 6 
irq 
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4. Pad Description 


Designation Pad # Type Description 
SEG 0-7 1~8 oO LCD Segment output or output port 
SEG 8 - 31 37~60 oO LCD Segment output 
COM 0-3 33~36 oO LCD Common output 
RESET 17 | Pad reset input (high active) 
GND 20 P Ground Input and chip substrate 

/0 Port-A bit programmable I/O 

I Edge-trigger Interrupt. 
PADINTS 32 I Transition-trigger Interrupt 
I Programmable Timer1 clock source 
ig V0 Port-A bit programmable I/O 

Bradt 25-31 I Transition-trigger Interrupt 
PB 0-1 23, 24 1/0 Port-B bit programmable I/O 

0 Port-B bit programmable I/O 
PB 2-3 21, 22 O PSG Output 
VDD 15 P Power supply 
OSCXI 18 | OSCX input pin, for 32768Hz crystal 
OSCXO 19 oO OSCX output pin, for 32768Hz crystal 
OSCI 16 I OSC input pin, toward external resistor 
CUP1~3 12~14 I Voltage pump up capacitor 
V15,V30,V45 9~11 | LCD voltage capacitor 

Legend: |= input, O = output, I/O = input/output, P = power. 


5. Application Circuits 


5.1 4.5v LCD Application : 
m VDD: 3.0V 

m CLOCK: 2.0MHz RC oscillator 
m LCD: 4.5V , 1/4 duty , 1/3 bias. 


4x 32 
1/3 bias 
3VL 
100K ie 
0.1uF —— Oscl VDD 
0.1uF 
RESET ' 
V45 
KEY ST2006 
or PTA V30 
SWITCH O.tuF 
or PTB 
10 V15 
GND cup1 cup2 cup3 
SUBSTRATE | | 
CONNECTS TO GND. 


O.4uF = (0.1uF 
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5.2 3v LCD Application 2: 


m VDD 


:3V 


m CLOCK : 32.768KHz crystal and 2.0MHz RC oscillator 


m LCD : 3.0V , 1/4 duty , 1/3 bias 
4x32 LCD 
1/3 BIAS 
3v av. 
O1uF == VDD 
RESET osc! MN 
10k V45 
THERMISTER PA7 O.1uF 
54k 1% v30 
PAG 
ST2006 
otuE-R SLL | PAP “< O.1uF 
+ oscxo | 
PBS 32.768KHz 
BUZZER Ip meen 
cup1 cup2 cup3 GND 25p —= 
SUBSTRATE | I 
CONNECTS TO GND. Ode “OaUE tL aL 
5.3 1/2 bias 3v LCD Application : 
m VDD :3V 
m@ CLOCK : 32.768KHz crystal and 2.0MHz RC oscillator 
m LCD : 3.0V,1/3 duty, 1/2 bias 
3 x 32 
1/2 bias 
SVL 
100K 3VL 
0.1uF —— Oscl VDD 
RESET 
V45 
KEY ST2006 _,,,, 
SWITCH al ae 
a V15 | 
GND cup1 cup2 cup3 
SUBSTRATE | 
CONNECTS TO GND. ake Ging 
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12KB ROM Microcontroller with 320 Dot LCD Driver 


1. Features 
m 8-bit static pipeline CPU mM 32-level deep stack 
m ROM: 12K x 8 bits m Dual clock source : 
m RAM: 192 x 8 bits - OSCX: Crystal oscillator: 32.768K Hz 
m Operation voltage : 2.4V ~ 5V - OSC: RC oscillator 500K ~ 4M Hz 
m 10 CMOS Bi-directional bit programmable I/O Mm Build-in oscillator with warm-up timer 
pins m LCD driver programmable duty : 
m@ 8 Output pins (Shared with LCD common/ - 320 ( 8x40) dots ( 1/8 duty, 1/4 bias) 
segment) - 160 ( 4x40) dots ( 1/4 duty, 1/3 bias) 
@ Hardware debounce option for input port m Programmable Sound Generator (PSG) 
m@ Bit programmable PULL-UP for input port includes : 
@ Timer/Counter : - Tone generator 
- One 8-bit timer / 16-bit event counter - Sound effect generator 
- One 8-bit BASE timer - 4 level volume control 
m Five powerful interrupt sources : - Digital DAC for speech / tone 
- External interrupt (edge trigger) m Three power down modes : 
- TIMER‘ interrupt - WAIO mode 
- BASE timer interrupt - WAI1 mode 
- PORTA[7~0] interrupt (transition trigger) - STP mode 
- DAC reload interrupt 
2. Application 
m Timepieces -- Watch / Calendar Clock 
m Calculator / Currency converter 
m@ LCD Education Toys 
m LCD Segment game 
Hm Sport meter - Step , distance , speed , calorie , pulse ... counter 
m Radio control clock 
3. Pad Diagram 
SEG 19 | [53 33 SEG 34 
SEG 18 | [54 32 SEG 35 
SEG 17 | [55 31 SEG 36 
SEG 16 | [56 30 SEG 37 
SEG 15 | [57 [29 SEG 38 
SEG 14 | [58 [28 SEG 39 
sec 13 | $T2012 a7] | como 
SEG 12 | [i] 25] | comt 
SEG 11 | [61 [25 com2 
SEG 10 | [62 24 COM3 
SEGQ | [63 [23 COM4 
SEG 8 | [64 [22 COM5 
SEG7 | [65 21 COM6 
SEG6 | [66] [20] | COM7 
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4. Pad Description 


Designation Pad # Type | Description 
3 O LCD Segment output 
SEG 0-3 3~6 O Output port 
1,2, 
SEG 4 - 39 28~40, oO LCD Segment output 
46~66 
COM0-3 24~27 Oo LCD Common output 
= O LCD Common output 
COM 4-7 20~23 O Output port 
RESET A I Pad reset input (LOW Active) 
VSS 7, 42 P Ground Input and chip substrate 
ie) Port-A bit programmable I/O 
| Edge-trigger Interrupt. 
PAOMINTX 19 | Transition-trigger Interrupt 
| Programmable Timer1 clock source 
7 VO Port-A bit programmable I/O 
Pee tate | Transition-trigger Interrupt 
VO Port-B bit programmable I/O 
ree 1004 O | PSG/DAC Output 
Vpp 9 P Power supply 
OSCXI 44 | OSC input pin. For 32768Hz crystal 
OSCXO 43 oO OSC output pin. For 32768Hz crystal 
OSCI 8 | OSC input pin. toward to external resistor 
TEST 45 I Test pin 
Legend: |= input, O = output, I/O = input/output, P = power. 


5. Application Circuits 


Application 1: 


Application 2: 


B Vp -45V m Clock =: 32.768KHzcrystal and 2.0M RC oscillator 
m CLOCK : RC 4.0M m LCD ~ : 1/4 duty, 1/3 bias 
m LCD _ : 1/8 duty, 1/4 bias; mg 1/0 : PORTA 
a I/O :PORTA m ALARM: PB.O, PB.1 
4x40 LCD 
8x 40 1/3 BIAS 
1/4 bias wpa 
= 7 ‘ae ae! "= 
il == uF 4.5V — = | RESET Wop 2 
= => RESET THERMISTER _- ~ Ose! Nak ms 
VDD 10K CVG) PAT (I to 
54K 1% ¢—V\V\— PAS OSCXO 
ee pra 812012 osc} —-www_ ow (PS ~— ST 2012 sox! | 22768KHe 
ates vss ip UF f PBI ie ae 
NC | TEST ut TE ap iy wees hee | 
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ST2016A/B 


16KB ROM Microcontroller with 320 dots LCD Driver 


BEER = 


ie Ot OB) 


. Features 


8-bit static pipeline CPU 

ROM: 16K x 8 bits 

RAM: 192 x 8 bits 

Operation voltage : 2.4V ~ 3.6V 
Power consumption: 


pins 

- Twenty (Port-A high nibble & Port-B/C) are 
shared with LCD drives 

6 Output pins (Four are shared with LCD 

common and two are shared with PSG) 

2 Input pins (code option: Shared with OSCX) 

Hardware debounce option for input port 

Bit programmable PULL-UP for input port 

Timer/Counter : 

- One 8-bit timer / 16-bit event counter 

- One 8-bit BASE timer 

Five powerful interrupt sources : 

- External interrupt (edge trigger) 

- TIMER‘ interrupt 

- BASE timer interrupt 

- PORTA[7~0] interrupt (transition trigger) 

- DAC reload interrupt 


. Application 
Watch 
Calendar clock 
Calculator 
Handhold LCD game 
Remote control 
Sport meter 


| 
24 CMOS Bi-directional bit programmable I/O 
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32-level deep stack 

Dual clock source : 

- OSCX: Crystal oscillator: 32768Hz 

- OSC: RC oscillator 500K ~ 4M Hz 

Build-in oscillator with warm-up timer 

LCD controller driver: 

- 16 level contrast control 

- 320 ( 8x40) dots ( 1/8 duty, 1/4 bias, 
programmable) 

- 160 ( 4x40) dots ( 1/4 duty, 1/3 bias, 
programmable) 

- Two clock source options: RC and resonator 
oscillator 

- Keyboard scan function supported on 20 
shared segment drives 

- Internal bias resistors(1/4 bias & 1/3 bias) 
with 32 level driving strength control 

Programmable Sound Generator (PSG) 

includes : 

- Tone generator 

- Sound effect generator 

- 16 level volume control 

- Digital DAC for speech / tone 

Three power down modes : 

- WAIO mode 

- WAI1 mode 

- STP mode 
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3. Pad Diagram 


PC1/SEG25 
PCO/SEG24 
SEG23 
SEG22 
SEG21 


ZId 


EDd 


vOd 


IGOd 


99d 


Lod 
(0d 
Lad 
Zad 
ead 
pad 


Sd 


98d 


Lad 


2¢@93S) 


8293S) 


6293S; 


e935; 


Leoas) 
zeoas 
€€9a4S) 
yeas: 
seas 
9€9A4S) 


Z€93S 


6€9A4S; 
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rs 
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Bg 


rs 
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re 
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ry 
a 
S 
Py 
oS 
oo 
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com2 
COM3 
coMmM4 
COMS 
COM6 


SEG20 |[52 ST201 6A/B 25 || COM7 
sEGis |[53 24 |) GND 
secie |{5a 23 || PSGO 
SEGI7 [ep 22 || PSGOB 
SEGI6 |[56 21|| VDD 
SEG15 |[57 20) oscl 
SEG14 || 58 19 |) RESET 
SEG13 |/59 18 || OSCXI/PDO 
SEG12 |/60 17 || OSCXO/PD1 
1]}2]/3 |] 4 |} 5 16] 7 | 8 |} 9 |) 10) 11 9) 12]) 13 |) 14) ) 15} | 16 
SRE ERE GEESE EEE 
CH w non nnn DN an 8 8 8 : g 
4. Pad Description 
Designation Pad # | Type | Description 
SEGO/PA4 ~~ 12~9 O LCD Segment output 
SEG3/PA7 0 Port-A bit programmable I/O 
SEG4~SEG23 | 8° 7,5 | O | LCD Segment output 
SEG24/PCO  ~ 48 ~ 41 O LCD Segment output 
SEG31/PC7 ie) Port-C bit programmable I/O 
SEG32/PBO ~~ 40 ~ 33 O LCD Segment output 
SEG39/PB7 0 Port-B bit programmable I/O 
COM0-3 32 ~ 29 oO LCD Common output 
i [e) LCD Common output 
COM 4-7 28 ~ 25 0 Output port 
RESET 19 I Pad reset input (HIGH Active) 
VSS 24 P Ground Input and chip substrate 
ie) Port-A bit programmable I/O 
| Edge-trigger Interrupt. 
PAOMINTX 16 I Transition-trigger Interrupt 
I Programmable Timer1 clock source 
= /0 Port-A bit programmable I/O 
iia a I Transition-trigger Interrupt 
PSGO,PSGOB 23,22 oO PSG/DAC Output 
Vpbp 21 P Power supply 
I OSC input pin. For 32768Hz crystal 
OSCXI/PDO 18 | Port-D input 
Oo OSC output pin. For 32768Hz crystal 
OSCXO/PD1 17 Port-D input 
OSCI 20 I OSC input pin. toward to external resistor 
Legend: |= input, O = output, I/O = input/output, P = power. 
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5. Application Circuit 


. Application circuit without LCD keyboard awaking pulse 
Vop :3V 

: 32768Hz crystal and 4.0MHz RC oscillator 

LCD : 1/8 duty 

0 :PORTA 

ALARM : PSGO, PSG1 


SEB ®D 
Q 
{e) 
(e) 
Q 


36 x 8 LCD 
PANEL 
= SEG[4] --- SEG[39]  COM[O] --- COM[7] 
a =m 4uF VDD 
ae “RESET SEG[4] --- SEG[39] _COM[0] --- COM[7] VDD 13 
is 3 +, 4uF a, 7uF 
rs K AR Tul 
PAO~PA3 osel 1 au 
4x4 100PF = 
KEYBOARD esexo | 
PAA-PAT. ST2016A/B 
32768Hz 
Oscx! 
a's 
PSGt mS 
Buzzer|fes 10° GND ->——————4 
PSGO iL 
SUBSTRATE 
CONNECTS TO GND. 


iE Oe ee 


. Application circuit with LCD keyboard awaking pulse 

Vop :3V 
Clock : 32768Hz crystal and 4.0MHz RC oscillator 
LCD _ : 1/8 duty 
1/0 :PORTA 
ALARM : PSGO, PSG1 

40 x8LCD 

PANEL 


SEG[0] - - - SEG[24] --- SEG[39]_ COM[0]---_ COMI7] 


yoo 
ee tur SEG(O] - -- SEG[24] - aes COM{0] --- COMI7] vpp + 
47K S47K IPC(O} Perr 180 3 x, 1uF a, TuF 
i . i 
RESET abe 1 
100PF 
PAO inl 
20x4 oscxt Hr 
SEEN PA3 oscxi Se/sehe 
$T2016A/B ih 
mS 
a 
GND 
—VWr—| sci a 
BuzzER|fes 10° 
PSGO 
SUBSTRATE 
CONNECTS TO GND. 
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SsT2024C 


24KB ROM Microcontroller with 820 dots LCD Driver 


. Features 


8-bit static pipeline CPU 

ROM: 24K x 8 bits 

RAM: 384 x 8 bits(256/128) 
Operation voltage : 2.4V ~ 3.6V 


pins 

8 Output pins (Shared with LCD common/ 
segment) 

Hardware debounce option for input port 
Bit programmable PULL-UP for input port 
Timer/Counter : 

- One 8-bit timer / 16-bit event counter 

- One 8-bit BASE timer 

Five powerful interrupt sources : 

- External interrupt (edge trigger) 

- TIMER1 interrupt 

- BASE timer interrupt 


BEE & HEE = 


10 CMOS Bi-directional bit programmable I/O 


Dual clock source : 

- OSCX: Crystal oscillator: 32.768K Hz 

- OSC: RC oscillator 500K ~ 4M Hz 
(dedicated for game) 

Build-in oscillator with warm-up timer 

LCD driver programmable 30*8 or 34*4duty : 

- 320 ( 8x40) dots ( 1/8 duty, 1/4 bias) 

- 160 ( 4x40) dots ( 1/4 duty, 1/3 bias) 

- Internal bias resistor(1/4 bias, 1/3 bias) with 
32 - - - level driving strength control. 

Programmable Sound Generator (PSG) 

includes : 

- Tone generator 

- Sound effect generator 

- 4 level volume control 

- Digital DAC for speech / tone 

Three power down modes : 


- PORTA[7~0] interrupt (transition trigger) - WAIO mode 
- DAC reload interrupt - WAI1 mode 

m 128-level deep stack - STP mode 

2. Application 

m LCD Game m@ Databank 

m Calendar Clock @ Talking Calculator / SCT calculator 

m Education Toys m@ IR Remote controller 

3. Pad Diagram 

50|| 49 || 48 || 47 || 46 || 45 || 44 || 43 || 42 ||41 || 40 | 39 || 38 |) 37 || 36 || 35 || 34 | | 33 
SEG19 || 51 32) SEG35 
SEG18 || 52 311! seG36 
SEG17 ||53 30|| SEG37 
SEG16 || 54 29}| SEG38 
SEG15 ||55 28 || SEG39 
SEG14 || 56 27 || COMO 
SEG13 || 57 $T2024C 26 || com1 
SEG12 |/58 25 || com2 
SEG11 || 59 24 |) COM3 
SEG10 || 60 23 || COM4 
SEG9 || 61 22 || COMS 
SEGS8 || 62 21 || COM6 
SEG7 || 63 20 || Com7 
SEG6 || 64 19 || PAO/INTX 
1 2 3 4 5 6 7 4 8 9 |} 10 |] 14 }]) 12 }] 13] | 14 |] 15}) 16 |} 17) | 18 


boo ow ow ow 
GBH OD 


e +2 9 = 229 


a 
a 


& 8 & 


oreo es ogee 
@aagaktaacaa 
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4. Pad Description 


Designation Pad # Type Description 
2 O LCD Segment output 
SEG 0-3 3~6 O Output port 
1,2, 
SEG 4 - 31 36~40, oO LCD Segment output 
46~66 
SEG 32 - 39 28~35 oO LCD Segment output 
COM0-3 24~27 O LCD Common output 
3 O LCD Common output 
COM 4-7 20~23 0 Output port 
RESET 41 | Pad reset input (HIGH Active) 
VSS 9 P Ground Input and chip substrate 
V0 Port-A bit programmable I/O 
I Edge-trigger Interrupt. 
PADANTS 19 | Transition-trigger Interrupt 
| Programmable Timer1 clock source 
5 VO Port-A bit programmable I/O 
RA Aeh Tete | Transition-trigger Interrupt 
VO Port-B bit programmable I/O 
ree 10,04 O | PSG/DAC Output 
Vpp 42 P Power supply 
| OSC input pin. For 32768Hz crystal 
OSCXI/PB2 8 | Port-B input 
O OSC output pin. For 32768Hz crystal 
OSCXO/PB3 7 Port-B input 
OSCI 43 | OSC input pin. toward to external resistor 
Legend: |= input, O = output, I/O = input/output, P = power. 


The chip substrate should be connected with the VSS pin. 


20 


Sit P 
5. Application Circuit: 
3V 


m VDD : 

m Clock : 32.768KHz crystal and 2.0MHz RC oscillator 
m LCD : 1/8 duty, 1/4 bias 

mg I/O : PORTA 

m ALARM : PB.O, PB.1 

m PIN OPTION : PB.2, PB.3 


4x 40LCD 
PANEL 


---COM[3] SEGI0] --- 


COM[0] SEG[39] 


RESET COM(0] --- COM[3] SEG[0] --- SEG[39] 
Oscl 
THERMISTER 
ih PAT 
7 OSCxO| 
56K 1% /PB3 
i ST2024C 
uF Oscxl 
lh IPB2 
PB1 
BUZZER|}ea 10° GND 
COM[4] --- COM[7] PA4 PA3 PA2 PA1 PAO 
SUBSTRATE 
CONNECTS TO GND. 


KEYBOARD 


25p 
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ST2032A/B 


32KB ROM Microcontroller with 512 dots LCD Driver 


Features 


8-bit static pipeline CPU 

ROM: 32K x 8-bit 

RAM: 1K x 8-bit 

Stack: Up to 128-level deep 

Operation voltage: 2.4V~3.4V 

Built-in double DC-DC voltage converter for 
LCD driver 

I/O ports 


- 24 CMOS bidirectional bit programmable I/O 


pins, - - sixteen (Port-B/C) are shared with 
LCD drives 
- Bit programmable pull-up for input pins 
- Hardware de-bounce option for Port-A 
Low voltage detector 
Timer/Counter: 
- Two 8-bit timer/16-bit event counter 
- One 8-bit Base timer 
6 hardware interrupts with dedicated 
exception vectors 
- External interrupt (edge triggered) 
- Timer0O interrupt 
- Timer interrupt 
- Base timer interrupt 
- Port-A[7~0] interrupt (transition triggered) 
- DAC reload interrupt 


. Application 


Databank 

LCD Game 

Calendar Clock 

SCT calculator / Talking calculator 
Education Toys 

IR Remote controller 
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Dual clock sources with warm-up timer 
- Low frequency crystal oscillator ..... 32768 Hz 


- RC oscillator oo... ee 500K ~ 4M Hz 
- High frequency crystal/resonator oscillator 
(Code Option).........:::seeeeeeeeeees 455K~4M Hz 


LCD controller/driver 

- Resolution: 20x16 ~ 36x16, maximum 576 
dots 

- Two clock source options: RC and resonator 
oscillator 

- Internal bias resistors (1/5 bias) with 16-level 
driving strength control 

- Up to 12-level contrast control 

- Keyboard-scan function supported on 16 
shared segment drives 

Programmable sound generator (PSG) 

- Two channels with three playing modes 

- Tone/noise generator 

- 16-level volume control 

- Dedicated outputs for directly connection to 
buzzer 

PWM DAC: Three modes up to 8-bit 

resolution 

Three power down modes: 

- WAIO mode 

- WAI1 mode 

- STP mode 


3. Pad Diagram 
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O9Sd 
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SEG19 


SEG18 


SEG17 


SEG16 


SEG15 
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CHIP SIZE : 2390mm X 2480mm 


PAD SIZE : 90mm X 90mm 


LOGO 
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34 


33 


32 


31 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


20 


1 


2 


3 


4 


5 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


TEST 


OSCxO 


oscxi 


RESETB 


OscI 


xlo 


GND 


VDD 


PAO 


PA1 


PA2 


PA3 


PA4 


PAS 


PA6 


PA7 


CAP1+ 


CAP1- 


VP 


boas 


094s 


SLNOD 


vLINOD 


€LWOD 


ZLNOS 


-LWOD 


OLWOD 


6INOD 


8INOD 


ZINOD 


9INOD 


SINOD 


vINOD 


eINOD 


zINOD 


LINOD 


OWOD 
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Sit P 
4. Pad Description 


Pin No. Designation i1f@) Description 
20~35 COM0~15 oO LCD common drive output pins, drives 0~15 
36~55 SEG0~19 oO LCD segment drive output pins, drives 0~19 
/O | - Port-A bit programmable I/O 
I - Edge-trigger Interrupt. 
9 PAO / INTX I - Transition-trigger Interrupt 
| - Programmable Timer1 clock source 
7 5 1/0 | - Port-A bit programmable I/O 
10~16 PAI~7 I - Transition-trigger Interrupt 
64~71 SEG28/PB0O~ /O | - Port-B bit programmable I/O 
SEG35/PB7 10) - LCD segment drives 28~35 
56~63 SEG20/PCO~ /O | - Port-C bit programmable I/O 
SEG27/PC7 10) - LCD segment drives 20~27 
72,73 PSGO,PSGOB O | PSG/ PWM DAC Outputs 
23 OSCXO, OSCXI ie) eo aad crystal oscillator I/O pins. Connect to external 32768 Hz 
4 RESET I Reset signal input (low active) 
| - RC oscillator input pin. Connected to external resistor 
5 OSCI | - High frequency crystal/resonator oscillator input pin. Connect to 
external crystal/resonator. 
-NC 
6 XIO oO - High frequency crystal/resonator oscillator output pin. Connect to 
external crystal/resonator. 
7 GND P Ground pin 
8 Vpp, AVDD P Power supply pin, Analogy Power supply pin 
17 CAP1+ I/O | Connect to booster capacitor positive(+) terminal 
18 CAP'1- /O | Connect to booster capacitor negative(-) terminal 
19 VP oO Voltage output of booster circuit 
1 TEST I Chip test function. Leave it open. 
74 PVCC | PSG power input 


Note: | = input, O = output, I/O = input/output, P = power. 
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5. Application Circuit 


a. Application Circuit without LCD keyboard awaking pulse 
| Vop :3V 

m Clock :32768Hz crystal and 2.0MHz RC oscillator 

m LCD _ : 1/16 duty 

mg 1/0 : PORT-A 

m ALARM : PSGO, PSG1 


36 x 16 LCD 
PANEL 
= SEG[0] --- SEG[35] COMO] --- COM[15] 
ct 
q 0.1uF Vpp 
a RESET SEG[0] --- SEG[35] COM[O] --- COM[15] VDD S ae i 
: FR O4AuF | >N4.7uF 
PAO~PA3 OSCI al 
4x4 100pF — 
KEYBOARD inl 
PAM-PAT $T2032A/B osx LI 
32768Hz 
OSCXI 
-VWA— PSG1 Pe 
puzzer|)= we GND 
PSGO CAP1+ CAP1- vP PVCC tL 
0.1uF 
SUBSTRATE L— ¢ 
CONNECTS TO GND. + 4uE 
| VDD VDD — 
0.1uF 
b. Application Circuit with LCD keyboard awaking pulse 
| Vop :3V 
m Clock : 32768Hz crystal and 2.0MHz RC oscillator 
m LCD : 1/16 duty 
gw I/O : PORT-A/B/C 
m ALARM : PSGO, PSG1 
36 x 16 LCD 
PANEL 
SEG(0] - - -SEG[19] - -- SEG[35] _ COM[0]-- - COM[15] 
base VDD 
z 2 ro AUF] SEG[0] - - - SEG[19] -- - SEG[35] | COM[O] - - - COM[15] VDD ot = i 
Sark S47k th T a IPC[O] IPBI7] Pee Bs | a 7p aur 
[PAO PAO ee 
xo 16x8 oscx {|| 
8%] | | KeysoarD vec __ stil Note:Because the COMs 
&_|par = ST2032A/B 7 and SEGs output Vpp 
&e|-— — — 8 level while the LCD is 
= els turned off. There is no 
ouzzen) 5 Hee | keyboard awaking pulse 
PSGO CAP1+ CAP1- vP PVCC to wake up the system. 
sascte . iil t r So the ON/OFF key 
CONNECTS TO GND. +4 tur iL 
| wo ~~ = must connect between 
oe GND and Port-A. 
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ST2064B 


64KB ROM Microcontroller with 768 dots LCD Driver 


BEBE ND 


. Features 


8-bit static pipeline CPU a 


ROM: 64K x 8-bit 

RAM: 2K x 8-bit 

Stack: Up to 128-level deep 
Operation voltage: 


- DC-DC Converter Enable:2.4V ~ 3.6V a 


- DC-DC Converter Disable:2.4V ~ 5.5V 
Built-in double DC-DC voltage converter for 
LCD driver 


I/O ports 

- 24 CMOS bidirectional bit programmable |/O 
pins, sixteen (Port-B/C) are shared with LCD 
drives 

- 8 open drain output pins are shared with 
LCD drives 

- 2 COMS output pins are shared with PSG a 

drives 


- Bit programmable pull-up for input pins 
- Hardware de-bounce option for Port-A 
Low voltage detector 

Timer/Counter: 


- Two 8-bit timer/16-bit event counter a 


- One 8-bit Base timer 

6 hardware interrupts with dedicated 
exception vectors 

- External interrupt (edge triggered) 

- TimerO interrupt 

- Timer interrupt 

- Base timer interrupt 

- Port-A[7~0] interrupt (transition triggered) 
- DAC reload interrupt 


. Application 
Databank 
LCD game 
Education Toys 
Calendar Clock 
IR Remote control 
SCT Calculator 
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Dual clock sources with warm-up timer 
- Low frequency crystal oscillator ..... 32768 Hz 


- RC oscillator oo... 500K ~ 4M Hz 
- High frequency crystal/resonator oscillator 
(code Option)... 455K~4M Hz 


LCD controller/driver 

- Resolution: 32x8 ~ 48x16, maximum 768 
dots 

- Two clock source options: RC and resonator 
oscillator 

- Internal bias resistors (1/5 bias/1/4 bias) with 
16-level driving strength control 

- Up to 16-level contrast control 

- Keyboard scan function supported on 16 
shared segment drives 

Programmable sound generator (PSG) 

- Two channels with three playing modes 

- Tone/noise generator 

- 16-level volume control 

- Dedicated outputs for directly connection to 
buzzer 

PWM DAC: Three modes up to 8-bit 

resolution 

Three power down modes: 

- WAIO mode 

- WAI1 mode 

- STP mode 


SEG36/PC4 


42] SEG47/PB7 
41| SEG46/PB6 
40] SEG45/PB5 
39] SEG44/PB4 
38] SEG43/PB3 
37] SEG42/PB2 
36] SEG41/PB1 
35] SEG40/PBO 
34] SEG39/PC7 
33] SEG38/PC6 
32] SEG37/PC5 


44) PSGOB 
43] PSGO 


30] SEG35/PC3 
29] SEG34/PC2 
28] SEG33/PC1 
27| SEG32/PCO 
26] SEG31 
25] SEG30 
24] SEG29 
23] SEG28 


Zéc9AS 


ST2064B 


9294S 
ScOAS 
veOAS 
€cOAS 
ccOAs 
LcO4S 
0cDAS 
6L9AS 


8L9AS 
ZL94S 


9L94S 
SLOAS 
VLOAS 
€LOAs 
cLOAs 
LLOASs 
OLSAS 
6943S 
8943S 
Z94S 


2113 }}4 }} 5 |] 6 Ff 7 J] 8 |] 9 |][10}]4 1)|12)]13)]14} | 15/16) ]1 7} |18} |19) (20) (2 1/22 


66| |65}/64}/63]|62] |61}|60] |59}|58}/57}|56)|55]/54) |53))52] }51))50)/49)/48))47 46] (] 
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1 


9934S 


COMO ||67 
COM1 

COM2 |{69 
coms |{70 
CoM4 ||71 
COM5 |{/2 
COME |{73 
Com7 |{\74 
COMs ||75 


3. Pad Diagram 


comg |{76 
comio ||?7 
com11 ||78 
COM12 |[79 
COM13 ||[80 
com14 ||81 
com15 ||82 
SEGO |[83 
SEG2 ||85 
SEG3 ||86 
SEG4 ||87 
SEGS5 ||88 
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Sit P 
4. Pad Description 


Pin No. Designation Ife) Description 
67~74 COM0~7 O LCD common drive output pins, drives 0~7 
e 7 O LCD common drive output pins, drives 8~15 
15~82 COMB/~15 O Common open drain output port. 
83~26 SEG0~31 O LCD segment drive output pins, drives 0~31 
VO | - Port-A bit programmable I/O 
| - Edge-trigger Interrupt. 
54 PAO / INTX | - Transition-trigger Interrupt 
| - Programmable Timer1 clock source 
is a VO | - Port-A bit programmable I/O 
55~61 Faint | - Transition-trigger Interrupt 
35~42 SEG40/PBO~ VO | - Port-B bit programmable I/O 
SEG47/PB7 O - LCD segment drives 40~47 
27~34 SEG32/PC0O~ VO | - Port-C bit programmable I/O 
SEG39/PC7 oO - LCD segment drives 32~39 
44,43 PSGOB,PSGO O PSG/ PWM DAC Outputs 
Low frequency crystal oscillator I/O pins. Connect to external 
47,48 OSCXO, OSCXI V0 32768 Hz crystal. 
49 RESET | Reset signal input (low active) 
- RC oscillator input pin. Connected to external resistor 
50 OSCI - High frequency crystal/resonator oscillator input pin. Connect to 
external crystal/resonator. 
-NC 
51 XlO O - High frequency crystal/resonator oscillator output pin. Connect 
to external crystal/resonator. 
52 GND P Ground pin 
53 Vop P Power supply pin 
62 CAP1+ I/O | Connect to booster capacitor positive(+) terminal 
63 CAP1- /O | Connect to booster capacitor negative(-) terminal 
65,64 V2~V3 P Multi-level power supply for the liquid crystal drive 
66 VP O Voltage output of booster circuit 
45 TEST | Chip test function. Leave it open. 
46 PVDD P PSG Power 


Note: | = input, O = output, I/O = input/output, P = power. 
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Sit a 
5. Application Circuit 


5.1 Application circuit without LCD keyboard awaking pulse 
| Vop :3V 


m Clock : 32768Hz crystal and 2.0MHz RC oscillator 
m LCD : 1/16 duty 
wg I/O : PORTA 
m ALARM : PSGO, PSG1 
48 x 16 LCD 
PANEL 
= SEG[0] --- SEG[47]  COM[O] --- COM[15] 
gh Lowe vpb 
Ll ss SEG[0] --- SEG[47] COM[0] --- COM[15] VoD z +z iy 
a ee sei “3 : 77 0.1uF To 
pl = 
KEYBOARD poe Ht : 
PA4-PAT ST2064B ILI 
oscxt 32768Hz 
Wr PSG1 ae 
Buzzer|fes 10° GND 
PSGO CAP1+ CAP1- VP v2 v3 ee 
Suestaate 0.4uF 0.1uF | 0.1uF 
CONNECTS TO GND. 
+ ae { 1 
VDD pales 
0.1uF = 
5.2 Application circuit with LCD keyboard awaking pulse 
Bg Vop :3V 
m Clock :32768Hz crystal and 2.0MHz RC oscillator 
m LCD : 1/16 duty 
a 1/0 :PORTA 
m@ ALARM : PSGO, PSG1 
48 x 16 LCD 
PANEL 
SEG[0] - - - SEG[32] - -- SEG[47] __ COM[0]- -- COM[15] 
3 a or SEG[0] -- - SEG[32] --- SEG[47]_ COM{[0] --- COM[15] ypp si ie 
47K ATK IPC[O] IPB[7] x 
4 RESEr oe i T Ap 0.1uF AN 4 7uF 
400pF =o 
PAO 
pe oe | | Note: 
32768Hz 
EAT $T2064B OSC! | 1 1. COMs and SEGs output 
Te GND level, while the LCD 
GND 
i is turned off. 
vy\—| Pst ~ | 2. If LCD is turned off, 
svzeels PSGO CAP1+ CAP1- VP v2 V3 Keyboard Awaking Pulses 
suRSieGe __[o-tuF _|o.tuF |o.1uF must be turned off at the 
CONNECTS TO GND. Tits i 
4 a fo same time. 
0.1uF i— 
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5. 

|_| Vop :5V 

m@ Clock 

m LCD : 1/16 duty 

wg I/O : PORT A/B/C 
m@ ALARM : PSGO, PSG1 


: 32768Hz crystal and 2.0MHz RC oscillator 


3 Application circuit without DC-DC converter 


Done | 
eT Tt 


32 x 16 LCD 
PANEL 


SEG[0] --- SEG[31] COM(O] - - - COM[15] 


- 
| 4.7uF 


SUBSTRATE 
CONNECTS TO GND. 


VDD 


vpD 
"RESET = SEG[0] --- SEG[31] _ COM[0] --- COM[15] vob + 
4 + 
8 Tt O.tuF 
PCO~PC7 oscl 
100pF!! cc 
16x8 r = 
PBO~PB7 oscx 
KEYBOARD ST2064B 
osex! 32768Hz 
PAO~PA7 
uw 
ms 
PSG1 TSA 
Buzzer|fes 10° GND 
PSGO CAP1+ CAP1- vp v3 lk 
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ST20P64 


BE Heese = 


64KB OTP ROM Mi 


. Features 


8-bit static pipeline CPU 

ROM: 64K x 8-bit PROM 

RAM: 2432 x 8-bit 

Stack: Up to 128-level deep 

Operation voltage: 2.6V ~ 5.5V 

Built-in double DC-DC voltage converter for 

LCD driver 

I/O ports 

- 24 CMOS bidirectional bit programmable I/O 
pins, sixteen (Port-B/C) are shared with LCD 
drives 

- 8 open drain output pins are shared with 
LCD drives 

- 2 CMOS output pins are shared with PSG 
drives 

- Bit programmable pull-up for input pins 

- Hardware de-bounce option for Port-A 

Low voltage detector 

Timer/Counter: 

- Two 8-bit timer/16-bit event counter 

- One 8-bit Base timer 

6 hardware interrupts with dedicated 

exception vectors 

- External interrupt (edge triggered) 

- Timer0O interrupt 

- Timer interrupt 

- Base timer interrupt 

- Port-A[7~0] interrupt (transition triggered) 

- DAC reload interrupt 


2. General Description 


The ST20P64 is a W65C02S based 8-bit 
microcontroller designed with CMOS silicon gate 
technology. This single chip microcontroller is 
useful for translator, databank and other 
consumer applications. It integrates with SRAM, 


crocontroller with 768 dots LCD Driver 


m Dual clock sources with warm-up timer 
- Low frequency crystal oscillator. ....32768 Hz 


- RC oscillator ........... ee 500K ~ 4M Hz 
- High frequency crystal/resonator oscillator 
(code option)............:.. eee 455K~4M Hz 


m LCD controller/driver 
- Resolution: 32x8 ~ 48x16, maximum 768 
dots 
- Two clock source options: RC and resonator 
oscillator 
- Internal bias resistors (1/5 bias/1/4 bias) with 
16-level driving strength control 
- Up to 16-level contrast control 
- Keyboard scan function supported on 16 
shared segment drives 
m Programmable sound generator (PSG) 
- Two channels with three playing modes 
- Tone/noise generator 
- 16-level volume control 
- Dedicated outputs for directly connection to 
buzzer 
m PWM DAC: Three modes up to 8-bit 
resolution 
m@ Three power down modes: 
- WAIO mode 
- WAI1 mode 
- STP mode 


mask ROM, LCD controller/driver, DC-DC voltage 
converter, I/O ports, timers, PSG and PWM DAC. 
This chip also builds in dual oscillators for the 
chip performance enhancement. 
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3. Pad Diagram 


COMO 
COM1 
COM2 
COM3 
COM4 


COM5 


COM6 
COM7 


COM8 

COM9 
COM10 
COM11 
COM12 
COM13 
COM14 
COM15 


SEGO 


SEG1 
SEG2 
SEG3 
SEG4 
SEG5 


Qa 9 Q< of og 2 
< << >RPUVUIGIIVIVIVIU < on xX GB mM om B < 
ONG PVBASFEERESS StOOmML* § 
67| (66) |65} |64| |63) |62|/61)|60)|59)} |58/|57) 56} 55} |54) + /53) |52||51)|50||49) /48)|47| 46 

45 
68 
44 
69 43 
70 42 
74 41 
40 
72 
39 
74 37 
75 36 
76 35 
: ST20P64 : 
33 
78 33 
79 31 
80 30 
81 29 
28 
82 27 
83 
es LOGO 
85) 26 
86 25 
87 24 
88 23 
89 22 
1) /2//3)/4 |} 5 || 67] 7 || 8 |} 9 |]10}/11)|12)|13)|14) |15)|16)|17)|18)|19)/20) |21 
onan elr ne Ye oreeqgaawiada 
9OD OO DHMH HODHAAODODOOO000 0 
WU UW oo oWdodooHWddooooo 
DH NAN DHNANDNHDHHHDNHNHDHHHNHNHA NV 


TEST 


PSGOB 
PSGO 

SEG47/PB7 
SEG46/PB6 
SEG45/PB5 
SEG44/PB4 
SEG43/PB3 
SEG42/PB2 
SEG41/PB1 
SEG40/PBO 
SEG39/PC7 
SEG38/PC6 
SEG37/PC5 
SEG36/PC4 
SEG35/PC3 
SEG34/PC2 
SEG33/PC1 
SEG32/PCO 


SEG31 
SEG30 
SEG29 
SEG28 
SEG27 
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4. Pad Description 


Pin No. Designation i/f@) Description 
COM/SCK 
70~73 Sones re) LCD common drive output pins, drives 2~5 
COM4/MOSI SPI interface for OTP programming. 
COM5/MISO 
68,69,74,75 COMO,1,6,7 O LCD common drive output pins, drives 0, 1, 6, 7 
a = O LCD common drive output pins, drives 8~15 
76~83 COMB~5 oO Common poen drain output port. 
ee SEGO~31 O | LCD segment drive output pins, drives 0~31 
VO | - Port-A bit programmable I/O 
| - Edge-trigger Interrupt. 
54 PAO/ INTX | - Transition— trigger Interrupt 
| - Programmable Timer1 clock source 
7 es 10 | - Port-A bit programmable I/O 
56~62 PA1~7 | - Transition— trigger Interrupt 
35~42 SEG40/PBO~ VO | - Port-B bit programmable I/O 
SEG47/PB7 oO - LCD sement drives 40~47 
27~33 SEG32/ PCO~ VO | - Port-C bit programmable I/O 
SEG39/PC7 oO - LCD segment drives 32~39 
44,43 PSGOB,PSGO O PSG/ PWM DAC Outputs 
Low frequency crystal oscillator I/O pins. Connect to external 
47,48 OSCXO, OSCXI V0 32768 Hz crystal. 
49 RESET | Reset signal input (low active) 
| - RC oscillator input pin. Connected to external resistor. 
50 OSCI | - High frequency crystal/ resonator oscillator input pin. Connect to 
external crystal/ resonator. 
-NC 
51 xXlO O - High frequency crystal/ resonator oscillator output pin. Connect 
to external crystal/ resonator. 
53 GND P Ground pin 
54 VDD P Power supply pin 
63 CAP1+ /O | Connect to booster capacitor positive (+) terminal 
64 CAP1- /O | Connect to booster capacitor positive (-) terminal 
66,65 V2, V3 P Multi-level power supply for the liquid crystal drive 
67 VP O Voltage output of booster circuit 
45 TEST | Chip test function. Leave it open. 


Note: | = input, O = output, I/O = input/output, P = power. 


35 


Sironi 


3. 
5.1 
a 


Application Circuit 


Application circuit under 3V operating voltage 
VDD: 3V 
Clock :32768Hz crystal and 2.0MHz RC oscillator 
LCD —_: 1/16 duty 
Hie) :PORTA 
ALARM : PSGO, PSG1 


32 x 16 LCD 
PANEL 


SEG[0] - -- SEG[31] COM[O] - - - COM[15] 


VDD 


COM[O] --- COM[15] 


SEG[0] --- 


SEG[31] 


0.1uF 


gh coos uF 
te RESET OSCXO} 


32768Hz 


Wwe 
Qa 
ire} 

PCO~PC7 nN 

. ST20P64 
x8 
PBO~PB7 
KEYBOARD 
PAO~PA7 


a. 
= 
fa} 
Ss 
| ery! 
5 
= 
fay 
Ss 
S 
te) 
oO 


PSG1 
BUZZER|}es 100 
PSGO CAP1+ CAP1- vp v2 V3 
0.1uF | 0.1uF 


SUBSTRATE 
CONNECTS TO GND. 
VDD 


APPLICATION CIRCUIT WITHOUT LCD KEYBOARD AWAKING PULSE 


4.7uF 


36 


Sironb 


VDD :3V 

Clock : 32768Hz crystal and 2.0MHz RC oscillator 
LCD ~_: 1/16 duty 

Te) :PORTA 

ALARM : PSGO, PSG1 


48 x 16 LCD 


PANEL 


SEG[0] - - - SEG[32] - -- SEG[47]_ COM[O]- -- COM[15] 


VDD 


SEG[0] - - - SEG[32]--- SEG[47]_ COM[0] --- COM[15] yvpp 
/PC[0] /PBI7] < s + 
— 3S 0.1uF 4.7uF 
fU 
RESET ar a ed baal 
pK 100pF = 
16 x8 : oscxo || 
KEYBOARD : 32768Hz 
PAT OSCXI 
Ww 
a 
wo 
ST20P64 7 
GND 
VPP 
vDDR——_| = 
GND} 2: 
= 
TEST! @ 
RESET}, 
com1;>———,_ = 
PSG1 coma-———_ & 
BUZZER coms; 8 
com4-———+_ @ 
PSGO CAP1+ CAP1- vp v2 «V3 coms}———_ 


SUBSTRATE 
CONNECTS TO GND. 


ae pea Note: 
a 1. COMs and SEGs 


output GND level, 
while the LCD is 
turned off. 

2. If LCD is turned off, 
Keyboard Awaking 
Pulses must be turned 


APPLICATION CIRCUIT WITH LCD KEYBOARD AWAKING PULSE off at the same time. 
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5.2 APPLICATION CIRCUIT UNDER 5V OPERATING VOLTAGE 
VDD :5V 

Clock : 32768Hz crystal and 2.0MHz RC oscillator 

LCD — : 1/16 duty 

VO : PORT A/B/C 

ALARM : PSGO, PSG1 


32 x 16 LCD 
SEG[0] --- SEG[31]_  COM[O] - - - COM[15] 
VDD 
SEG[0] --- SEG[31]  COM[0] --- COM[15] VDD 7 
i=) 
— © 0.1uF 4.7uF 
Oscl 
q 0.1UF 100pF — 
eo RESET OScxo 
32768Hz 
OscxI 
we 
Ss 
PCO~PC7 a 
ST20P64 eND 
16x8 
PBO~PB7 = 
KEYBOARD ve 
VDD = 
PAO~PA7 > 
GND e 
TEST 5 
RESET = 
coM1 = 
com2 5. 
VW\—| PSG1 COM3 D 
cOM4 Q 
BUZZER||= eOME 8 
PSGO CAP1+ CAP1- —-vP v2. V3 
0.1uF | 0.1uF 
SUBSTRATE 
CONNECTS TO GND. 
VDD 


APPLICATION CIRCUIT WITHOUT DC-DC CONVERTER 
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ST21XX Series 
Part No. $T2104A/B $T2108 $T2100 
ROM 4Mbits 8Mbits 16Mbits 
RAM 4KB 4KB 4KB 
Max. LCD 65x24/73x16 73x24 128x48 
LCD driver Built-in Built-in External 
0 24 24 24 
Memory extend No No 8M Bytes 
Audio output 8-bit PWM 8-bit PWM 8-bit PWM 
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SsT2100 


8 BIT Microcontroller with 2M bytes ROM 


. Features 


1 
m Totally static 8-bit CPU 
m ROM: 2M x 8 bits 
m RAM: 4K x 8 bits 
@ Stack: Up to 128-level deep 
m Operation voltage: 2.4V ~ 5.5V 
H Operation frequency: 
- 3.0Mhz@2.4V(min.) 
- 4.0Mhz@2.7V(min.) 
m External memory control up to 8M x 8 bits 
m 24 CMOS bidirectional bit programmable I/O 
pins 
m Hardware de-bounce option for input port 
@ Bit programmable pull-up for input port 
m@ Timer/Counter : 
- Two 8-bit timer/16-bit event counter 
- One 8-bit Base timer 
m Six powerful interrupt sources : 
- External interrupt (edge trigger) 
- TIMERO interrupt 
- TIMER‘ interrupt 
- BASE timer interrupt 
- PORTA[7~0] interrupt (transition trigger) 
- DAC reload interrupt 


2. General Description 


The ST2100 is a single chip micro-controller 
designed with CMOS silicon gate technology. 
This single chip micro-controller is useful for 
business equipment and other consumer 


m Dual clock sources with warm-up timer : 
- OSCX:Crystal oscillator 32.768K Hz 
- OSCI: RC oscillator 500K ~ 4M Hz or 
OSCI,XIO: Resonator 500K ~ 4M Hz (code 
option) 
Direct Memory Access (DMA) 
LCD controller with two panel size : 
- 6144 (128x48) dots 
- 4096 (128x32) dots 
m Programmable Sound Generator (PSG) 
includes : 
- Dual Tone generator 
- Noise generator 
- 16 level volume sound effect generator 
- Digital DAC for speech / tone 
m@ Three power down modes : 
- WAIO mode 
- WAI1 mode 
- STP mode 


applications. It integrates with 8-bit CPU core, 
SRAM, timer, LCD driver, I/O port and mask 
program ROM. This chip built-in a dual-oscillator 
to enhance the chip performance. 
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3. Pad Diagram 


LOAD 
FLM 


[3] | POFFB 


Isa 
inoviva 
do 
@nvig 
ov 
ox 
10SO 
aan 
aan 
PIECE 
oxoso 
IxOSO 
aNd 
Ovd 
ld 
zd 
vd 
pd 
Svd 
vd 
Nd 
0d 
Lad 
zad 
ead 
aNo 
vad 
sad 
9ad 
lad 
00d 
Lod 
ZOd 
cod | B) 


E] 
fe] 
fe] 
& 
Ee] 
e] 
E] 


Hd] ed | 2] 8] EN] | a] 
a ee ee eee 
ae 3 5 
<x 
5 ) 
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4. Pad Description 


Pin No. Designation | I/O | Description 
13 RESET I Pad reset input (active low) 
16,29,53,66 GND P| Ground Input and chip sub-strate 

7 7 Programmable I/O, Transition Interrupt(edge active), INTX Interrupt , 
i RORTAD | vO Timer Prescaler PRE16 clock source 
25-28,30-33 PORTB [0-7] | I/O | Bit programmable I/O,PSG output, DAC output 
34-41 PORTC [0-7] | I/O | Bit programmable I/O 
55-64,67-78 A[0-21] O | Address bus for expand memory 
65 A[22]/CSBO O | Address bus for expand memory / Expand memory chip select signal 
45-52 D[0-7] /O | Data bus for expand memory 
44 RAV O | Read or write signal for expand memory 
54 CSB/CSB1 O | Expand memory chip select signal 
43 EXT_MEM O | External memory enable/disable control signal 
11 VDD P| Power supply pin 
14,15 OO | WO. | OSCX VO pin. For 32768Hz crystal used. 
10 OSCI | RC oscillator pin, had to be connected to external resistor 
4 TEST I Test pin for chip test, normal to NC. 
1 FLM O | First line mark for common signal(to LCD driver ST2101) 
2 LOAD O bead on’ into Segment or common driver’s data latch (to LCD driver 
8 AC O | LCD alternating signal (connect to LCD driver ST2101) 
3 POFEB O ed te power generator of voltage pumping circuit (to LCD driver 
9 XlO O | OSCI,XIO for resonator 500K ~ 4M Hz (code option) 
6 CP O | Shift clock pulse for segment driver (to LCD driver ST2101) 
5 DATAOUT O | Output serial data for segment driver (to LCD driver ST2101) 

LCD display can be turn off directly by external control. When BLANKB 
7 BLANKB O | is low, the LCD display automatically set to blank state (to LCD driver 
$T2101). 

42 EXT_MODE I Select {CSB,A[22]} or {CSBO,CSB1} 
12 Vpp P| Power supply pin 


Legend: |=input, O = output, I/O = input/output, P = power. 
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5. Application Circuits 


5.1 Application 1: 


Internal memory = 1~2M bytes, Expand memory = 3~8M bytes. 


LCD PANEL 
COM32 --- COMI SEG4B --- SEGI 
080 049 O48 --- OF 
$T2101 
94 
ox 2 Ru Es 
<o5 90520 466 > 
FA 2 
oo 
cf _eaifegt 
or zee5 85 vop 
™ a osel |v 
tuenmister <> | par stk Ie ia 
10K 4 
are Dealer ST2100 oscxot —| ]} t 
PAS 
ow Internal Memory 1~2M Bytes opesa -_—_8278KHe 
+ w as 
AWA—| PBI = Bs 8 a8 
| 4 2 S eo 
rey h oS ¢ & 8 i _ 
SUBSTRATE 
NOB: CONNECTS TO GND. 
Djo-7) Djo-7] 
Expand Expand 
Memory 0-21) . -21 Memory 
3~6M 7~8M 
Bytes 1s Ics Bytes 
JOE (OE 


5.2 Application 2: 


Internal memory = Disable, Expand memory = 1~8M bytes. 


THERMISTER 
10K 


56K 1% 


BUZZER 


o.tu 5 


LCD PANEL 


COM32 --- COM! SEG4B - 


-s 


G1 


Dla 


080 --- 049 04g ee 


POFFB 


or 


Vad 


yoo 


ac 
FILM 
LOAD 
BLANKG| 
cp 
DATAOUT 


$T2100 


POFFB| 


vop 

osel |-yyyw9_t 

51K = 
# tur 


oscxo| —||} 


~ Internal Memory Disable oscxi | —32:788KHz 
Fi 8a 3 ae 
— Sor & 8 8 3 GND 
J SUBSTRATE 
CONNECTS TO GND. 
Expand °°” 2-71 Expand 
Memory “021 ‘211 Memory 
1~4M 5~8M 
Bytes ies Ics Bytes 
NE 10E 
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5.3 Application 3: 


Internal memory = Disable, Expand memory = 1~8M bytes. 


LCD PANEL 
COMS2 --- COM SEG48 --- SEG! 
O80 --- O49 048 --- O1 
$T2101 
oe oa 
ax e-8 g 
25 § soa b 8 
aso 2 
yoo 
TEST sa2.,8F 
tore 22g 2525 voo 
= a osc! }-VWV\V 
THERMISTER co _| par a Ww 
sais Rac ‘ona $T2100 osexot — | t 
PAS ‘ 
0tu a5 Internal Memory Disable osx |__32-768KH2 
yyy Pst = 5 8 8 ae 
VW 5 
suzzen) Bog § 8 8 ow 
PB Be 8 B8 RX & ale 
inj < o < i ae 
SUBSTRATE 
ples) CONNECTS TO GND. 
Djo-71 
Expand 
Memory *°-24] 
1~8M 
22] 
Bytes Ics 
JOE 
5.4 Application 4: 
Internal memory = Enabled, Expand memory = 6M bytes. 
LCD PANEL 
48x32 
cOMa2 --- COM — SEG4e --- SEG! 
080 --- 049 048 --- OF 
=812101C 
= x & 
Ealk § I 
52 le 
ess aah 
yoo 
RESET 2 =e e358 VOD 
sale <2 6 2 ° 3 $ asp MEL Zo aur 
a xio 
= & fensia_L'* =e 
THERMISTER _Goyy_| par Mine 
tig eee io $T2100 oser ¢ 
ele PAS Internal Memory Enabled ‘15pF 
va 1~2M Bytes oo { crystal 
cy Pst = @>5 8 32.76BKH2 
auzzen)) = 1 2-5 8 8 2 ccm Flies 
bi & & ¢ 8805 GND 
VDD all 
SUBSTRATE 
he => CONNECTS TO GND. 
DI0-7 D-7 
Expand ee me Expand 
Memory 4-21 0-201 Memory 
3~6M 7~8M 
Bytes Kes ies Bytes 
(OE JOE 
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ST2104A/B 


512KB ROM Microcontroller with 1560 dots LCD Driver 


EEEEE — 


BEEN 


. Features 


Totally static 8-bit CPU 

ROM: 512K x 8-bit 

RAM: 4K x 8-bit 

Stack: Up to 128-level deep 

Operation voltage: 

- DC-DC converter enabled: 2.4V ~ 3.4V 

- DC-DC converter disabled: 2.4V ~ 5.5V 

Operation frequency: 

- 3.0Mhz@2.4V(min.) 

- 4.0Mhz@2.7V(min.) 

Built-in double DC-DC voltage converter for 

LCD driver 

I/O ports 

- 24 CMOS bidirectional bit programmable I/O 
pins 

- Bit programmable pull-up for input pins 

- Hardware de-bounce option for Port-A 

Low voltage detector 

Timer/Counter: 

- Two 8-bit timer/16-bit event counter 

- One 8-bit Base timer 

6 hardware interrupts with dedicated 

exception vectors 

- External interrupt (edge triggered) 

- Timer0O interrupt 

- Timer interrupt 

- Base timer interrupt 

- Port-A interrupt (transition triggered) 

- DAC reload interrupt 


. Applications 


Databank 

Translator 

Education Toys 

ELA 

Handhold LCD Game 
SCT calculator 
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Dual clock sources with warm-up timer 
- Low frequency crystal oscillator 
32768 Hz 
- RC oscillator 500K ~ 4M Hz 
- High frequency crystal/resonator oscillator 
(code option) 
455K~4M Hz 
Direct memory access (DMA) 
- Block-to-Block move 
- Block to Single port 
LCD controller/driver 
- 16-level contrast control 
- 1168 (73x16) dots (1/16 duty, metal option) 
- 1560 (65x24) dots (1/24 duty, metal option) 
Programmable sound generator (PSG) 
- Two channels with three playing modes 
- Tone/noise generator 
- 16-level volume control 
PWM DAC: Three modes up to 8-bit 
resolution 
Three power down modes: 
- WAIO mode 
- WAI1 mode 
- STP mode 


3. Pad Diagram 


(os9as) ssoas 
(1948) 6S94aS 
(Zg94s) 0994S 
(egoas) L9Das 
(vgoas) 7994S 
(sgoas) e994aS 
(9g948) p99aS 
(S948) $994S 
(gg94s) 9994S 
(6g934s) 4994S 
(09948) 8994S 
(19948) 6994S 
(z9948) 0LDaS 
(e994) LZDaS 
( ) 


9938S) ZLD4S 
LLWOO 
OLWOO 
6WO9 
8NW09 
ZWOS 
9gWO9 
SWOO 
vWOD 
€WOo 
rA/exe) 
LWOO 
OWOS 
isal 


92] [91] [90] [89] [88] |87}[86] |85]|84] [83][82} [81] {80} [79] |78]|77]|76} | 75] |74||73) [72] [71] [70} 169} [68} 167] [66] |65 


64] SEGS7 


28) | SEG21 


40} {44} {412} [13] [14 | 115} [16] [17] {18} [19] [20] [21] |22) [23] |24| [25] |26} |27 


|O>| 
eo 
re 
a 
[sel | }CO) I] |oO] |} 
|D>| 1>| [D2] |O2} [Od] |} » 
Oot N MTN OROAT AMTFTNONROAOKTAMNHTNYOON RIF oO +twWatr 7 on, 
EV 2TLLERHEHRHHHGHHSSSSSSSSLRHOGLSRT ESSE S.- 
aaoaaooooaaooooogeaeaaada f Zw XGS2& 
8 Ole 50 


ZLD3S)0Z9AS 
}193s)619aS 
0LD3S)8194S 
(693S)L-93S 
(g938)9-93S 
(2938)SL93S 
(9038)¢1 
(spas) 
(voas) 
(coas)b 
(294S)0L93S 
(L948)693S 
(oD3S)893S 


‘€ZWOO)L93S 
ZZWOO)994S 


( 
@ 
(zi 
(oz! 
ae 
( 


8LINOO; 


(ZLWOO 


) 
) 
) Das 
) 


(91WO90)09aS 
SLNOO 
vLNOO 
€LNOO 
ZLNOO 
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4. Pad Description 


Pin No. Designation VO Description 
7~14 SEG0(COM16)~ O - LCD segment drives 0~7 (1/16 duty mode) 
SEG7(COM23) O - LCD common drives 16~32 (1/24 duty mode) 
15-79 SEG8(SEGO)~ O - LCD segment drives 8~72 (1/16 duty mode 
SEG72(SEG64) O - LCD segment drives 0~64 (1/24 duty mode 
91~80, 3~6 COM0~11, 12~15 O LCD common drives 0~15 
92 TEST I Chip test function. Leave it open. 
- eee bit preg ammnee V0 
- Edge-trigger Interrupt. 
93 Eee I - Transition-trigger ee 
| - Programmable Timer1 clock source 
a ” VO - Port-A bit programmable 1/O 
aise Enis I - Transition-trigger Interrupt 
101,102 PBO, 1 iS - Port-B bit programmable I/O 
103~108 PB2~7 VO Port-B bit programmable I/O 
109~116 PCO0~7 ie) Port-C bit programmable I/O 
Low frequency crystal oscillator I/O pins. Connect to 
117, 118 OSCXO, OSCX! V0 external 2768 Hz crystal. P 
119 RESET I Reset signal input (low active) 
| - RC oscillator input pin. Connected to external resistor 
120 OSCI | - High frequency crystal/resonator oscillator input pin. 
Connect to external crystal/resonator. 
124 xO O High frequency crystal/resonator oscillator output pin. 
Connect to external crystal/resonator. 
122 GND P Ground 
123 VCC P Power supply 
124 CAPi+ ie) Connect to booster capacitor positive(+) terminal 
125 CAP1- ie) Connect to booster capacitor negative(-) terminal 
1, 129~126 V1, V2~V5 I Inputs of external power supply for LCD drives 
2 VP O Voltage output of booster circuit 


Note: | = input, O = output, I/O = input/output, P = power. 


5. Application Circuit 


m VCC :3.0V 
m CLOCK : RC 2M Hz and crystal 32768 Hz 
m LCD 73 x 16 
m KEY : 48 key 
73 x 16 LCD 
PANEL 
COM] ---COM[15] SEGIO] - -- SEGI72] 
{ RESET COM[0] --- COM[15] SEG[0] --- SEG[72] vec vec 
= our i , 
ra 2 int + sur ptazur 
oscl 1 | T 
PAO....PA = 
KEY MATRIX ST2104A/B osex {I 
PB2....PB7 alle 
oscxi 
PBI ane 
BUZZER! = wo GND |} 
PBO CAPI+ —CAPI- vP Vt V2 V3 v4 V6 tL 
SUBSTRATE i aa & 
CONNECTS TO GND. {| o.1uF A 
ee ue 10K 20K 40K 10K 
voc Tur Tour Daur Tour 
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sT2108 


1MB ROM Microcontroller with 1752 dots LCD Driver 


EEE — 


BEB Nh 


. Features 


Totally static 8-bit CPU 

ROM: 1M x 8-bit 

RAM: 4K x 8-bit 

Stack: Up to 128-level deep 

Operation voltage: 

- DC-DC converter enabled: 2.4V ~ 3.4V 

- DC-DC converter disabled: 2.4V ~ 5.5V 

Operation frequency: 

- 3.0Mhz@2.4V(min.) 

- 4.0Mhz@2.7V(min.) 

I/O ports 

- 24 CMOS bidirectional bit programmable |/O 
pins 

- 8 output pins (shared with LCD common 
output) 

- Bit programmable pull-up for input pins 

- Hardware de-bounce option for Port-A 

Low voltage detector 

Timer/Counter: 

- Two 8-bit timer/16-bit event counter 

- One 8-bit Base timer 

6 Prioritized interrupt sources 

- External interrupt (edge triggered) 

- TimerO interrupt 

- Timer interrupt 

- Base timer interrupt 

- Port-A[7~0] interrupt (transition triggered) 

- DAC reload interrupt 


. Applications 


Translator & Dictionary 
Databank 

LCD Toys 

ELA 

Handhold LCD Game 
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Dual clock source with warm-up timer 

- Crystal oscillator 32.768K Hz 

- RC oscillator 500K~4M Hz 

- Resonator oscillator (code option) 
455K~4M Hz 

Direct memory access (DMA) 

- Block-to-Block move 

- Block to Single port 

LCD controller 

- 16-level contrast control 

- 1752 (73x24) dots (1/24 duty) 

- 1168 (73x16) dots (1/16 duty) 

Programmable sound generator (PSG) 

- Two channels with three playing modes 

- Tone/noise generator 

- 16-level volume control 

PWM DAC: Three modes up to 8-bit 

resolution 

Three power down modes: 

- WAIO mode 

- WAI1 mode 

- STP mode 


3. Pad Diagram 


SOAS 
esoas 
e€sO3as 
ySOAS 
SSOAS 
9S94S 
ZS94S 
8S94S 
6S94S 
0994S 
L994S 
c994S 
€994S 
y9DAS 
S9D4S 
9994S 
Z994S 
8994S 
6994S 
0294S 
LLZ94S 
eLO4S 
LLWOO 
OLWOD 
6INO9 
8INO9 
ZWOS 
9INO9D 
SOO 
VINOD 
e099 
cWOO 
LWOO 
OWOO 
isal 


SEG50 
SEG49 
SEG48 
SEG47 
SEG46 
SEG45 
SEG44 
SEG43 
SEG42 
SEG41 
SEG40 
SEG39 
SEG38 
SEG37 
SEG36 
SEG35 
SEG34 
SEG33 
SEG32 
SEG31 
SEG30 
SEG29 
SEG28 
SEG27 
SEG26 
SEG25 
SEG24 
SEG23 
SEG22 
SEG21 
SEG20 
SEG19 
SEG18 
SEG17 
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69 
68 
67 
66 
65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
37 


32] | 33} |34| |35 


29] |30} |31 


22) |23) |24) |25| |26) |27| |28 


19} |20) |21 


18 


17 


16 


$T2108 


15 


14 


13 


12 


1 


10 


104 frog fod (101 [rod] 99 | | 98 | |97| |96| |95} |94} |93) |92} | 91] 90] | 89} |88| |87| | 86] | 85} }84| | 83} |82| |81} |80] | 79} | 78) |77) | 76} |75| | 74) |73| | 72] |71| | 70 
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(112) 


(114) 


1116 


1117] 


(114 


(122) 


1123 


124) 


1126 


1127] 


132) 


1134) 


[38 


136} 


1137] 


[8 


107] 


121) 


PAO 
PAI 
PA2 
PA3 
PBI 
PB2 
PB3 
PB4 
PBS 
PCO 
PC1 
PC2 
PC3 
PC4 
PC5 

Oscl 
GND 

LPDET 

VDD 
CUP1+ 

CUP1- 
V5 


9934S 
SOAS 
vLOAS 
€LO3as 
eLoas 
LLOaS 
Olas 
6934S 
8934S 
ZOAS 
9948S 
SOAS 
vOAS 
€94S 
cOas 
LOAS 
0934S 
€cNOO 
ecWOo 
L2WOO 
O0@WOO 
6LWOO 
8LWOO 
ZLNOO 
9LWOO 
SLNWOO 
vLNOO 
€LNOO 
éLWOo 
dA 

LA 

cA 

fA 

vA 
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4. Pad Description 


Designation Description 
SEG 0~72 LCD segment output 
103~92, 7~18 COM 0~23 LCD common output 


Port-A bit programmable I/O 
Edge-trigger Interrupt. 

195 Ener Is Transition-trigger Interrupt 

Programmable Timer1 clock source 


as Port-A bit programmable I/O 
106~112 Transition-trigger Interrupt 


Port-B bit programmable I/O 
Ms,114 PSG/DAC Output 


115~120 Port-B bit programmable I/O 
121~128 Port-C bit programmable |/O 


131 Pad reset input (low active) 


134 Ground Input and chip substrate 


136 Power supply 


OSC I/O pin. For 32768Hz crystal used. 


RC oscillator pin, had to be connected to external resistor 
Resonator input pin 


LCD pumping voltage output 


Pump capacitance 1 positive edge 


Pump capacitance 1 negative edge 


External LCD voltage supply 


Test pin for chip test, normal to NC. 


Note: | = input, O = output, I/O = input/output, P = power. 
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5. Application Circuits 

| Vpp : 3.0v 

m CLOCK : RC 2M Hz and crystal 32.768K Hz 
m LCD :24x73 

| 


KEY : 48 key 
24 x 73 LCD 
PANEL 
COMO] ---COM[23] SEGIO] - - - SEG[72] 
yop 
RESET COMO] --- COM[23] SEG[O] --- SEG[72] 
uF = Yoo |>———* 
a2 oscl WV # 
THERMISTER en! pcr i. HK ouur 
56K 1% PC6 ST2108 Oscxo ia) 2 
re 32.768KHz 
quF 5 oscx| }— 
- PBI g 
NG 
Buzzer ss 1° GND |——_____# 
v1 PBO —_PAO....PA7 PB2....PB7 vP V1 V2 V3 V4 V5 iL 
SUBSTRATE = s ] 
CONNECTS TO GND AUF 
VIVO @ 
4 10K 20K 10K 410K 
a a mn = 
KEY veo Pur Laur Laur Daur Dour 


| Vop : 3.0v 
m CLOCK : RC 2M Hz and crystal 32.768K Hz 
m LCD : 24x 73 
m KEY : 48 key 
24 x 73 LCD 
PANEL 
COMO] ---COM[23] SEGI0] - - - SEG[72] 
vO 
RESET — COM[0] --- COM[23] SEG[0] --- SEGI72] Voo = + 
uF == xIo | Resonat 
cad 2MHz 
THERMISTER osc! 
10K € Per Tal as ates 
56K 1% \—| Pce $T2108 Oscxo Il) EU 
‘ie aie PCS osox! |__22:768kHz 
a a 
I PBI +8 
Buzzer ss 1° GND |}———_# 
fal PBO —_PAO....PA7 PB2....PB7 vP Vt V2 V3 V4 V5 iL 
SUBSTRATE _ a 
CONNECTS TO GND 1UF y 
VIVO VS 
e + 10K 20K 10K 10K | 
ma am a an 
KEY veo Pur Daur Latur Due Dotur 
MATRIX 
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ST22XX Series 
Part No. $T2202 $T2204 $T2205U 
ROM 256KB 512KB 512KB 
RAM 4KB 10KB 32KB 
1/0 48 48 56 
Operation Voltage 2.4V~5.0V 2.4V~3.6V 2.4V~3.6V 
Operation Speed 32K & 4MHz 32K & 4MHz 32K & 4/6MHz 
LCD Size 240x120 340x120. 160xROBX120 
LCD Controller B/W 4 Gray 16 Gray 
PSG/ Volume control 2CH/ 16 level 2CH/ 16 level ba ada 
DAC 8-bit PWM 8-bit PWM 9-bit PWM/ 12-bit Current 
L.V.D. Vv Vv Vv 
LV.R. Xx Vv Vv 
W.D.T. Vv Vv Vv 
Serial Interfaces UART, SPI, IrDA UART, SPI, IrDA UART, SPI, IrDA, USB 
oe oa 
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sT2e20e2 


8 BIT Integrated Microcontroller with 256K Bytes ROM 


. Features 


Totally static 8-bit CPU 

ROM: 256K x 8-bit 

RAM: 4K x 8-bit 

Stack: Up to 128-level deep 

Operation voltage: 2.4V ~ 5.5V 

Operation frequency: 

- 3.0Mhz@2.4V(Min.) 

- 4.0Mhz@2.7V(Min.) 

Low Voltage Detector (LVD) 

Memory interface to ROM, RAM, Flash 

Memory configuration 

- Three kinds of bank for program, data and 
interrupts 

- 12-bit bank register supports up to 44M 
bytes 

- 6 programmable chip-selects with 4 modes 

- Maximum single device of 16M bytes at CS5 

General-Purpose I/O (GPIO) ports 

- 48 multiplexed CMOS bidirectional bit 
programmable I/Os 

- Hardware de-bounce option for Port-A 

- Bit programmable pull-up for input pins 

- Bit programmable pull-up/down and open- 
drain/CMOS for Port-C 

Programmable Watchdog Timer (WDT) 

Timer/Counter 

- Two 8-bit timer, one can be a 16-bit event 
counter 

- One 8-bit Base timer with 5 coexistent 
interrupt time settings 

Three clocking outputs 

- Clock sources including Timer0/1, baud rate 
generator 

11 prioritized interrupts with dedicated 

exception vectors 

- External interrupt (edge triggered) 

- TIMERO interrupt 

- TIMER‘ interrupt 

- BASE timer interrupt 

- PORTA interrupt (transition triggered) 

- DAC reload interrupt 

- LCD frame interrupt 

- SPI interrupt (x2) 

- UART interrupts (x2) 
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Dual clock sources with warm-up timer 
- Low frequency crystal oscillator (OSCX) 


dousdidanddussteysedecadeatetesWelueteiitectectes 32768 Hz 
- RC oscillator (OSC)............. 500K ~ 4M Hz 
- High frequency crystal/resonator oscillator 

(Bonding option) ................. 455K~4M Hz 


Direct Memory Access (DMA) 

- Block-to-Block transfer 

- Block to Single port 

LCD Controller (LCDC) 

- Software programmable screen size up to 
240X120 (including 160x160, 160x80, etc.) 

- Support 1-, 4-bit LCD data bus 

- Share system memory with display memory 

- Unique internal bus for memory sharing with 
no loss of the CPU time 

- Diverse functions including virtual screen , 
panning , scrolling , contrast control and 
alternating signal generator 

- Support software 16 gray levels 

Universal Asynchronous Receiver/Transmitter 

(UART) 

- Full-duplex operation 

- Baud rate generator with one digital PLL 

- Standard baud rates of 600 bps to 115.2 
kbps 

- Direct glueless support of IrDA physical 
layer protocol 

- Two sets of I/Os (TX,RX) for two 
independent devices 

Serial Peripheral Interface (SPI) 

- Master and slave modes 

- 5 serial signals including enable and data- 
ready 

- One stage buffer for transmitter and receiver 
for continuous data exchange 

- Programmable data length from 7-bit to 16- 
bit 

Programmable Sound Generator (PSG) 

- Two channels with three playing modes 

- Tone/noise generator 

- 16-level volume control 

- 8-bit PWM DAC for speech/voice 

- Two dedicated outputs for directly driving 
and large current 

Three power down modes 

- WAIO mode 

- WAI1 mode 

- STP mode 
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2. Applications 
m Dictionary & Translator 
m Organizer/PDA 
@ = Handhold Device 
m Education learning aids 
m LCD game 
3. Block Diagram 
vCcC——> 
GND——> 
TEST1/2——> De- bounce 
Power O eae > PA7~0 
RecetT——» Power On Port-A * 
RESET Reset [| Transition 
ROM SRAM war ie 
256K bytes | 4K bytes elector 
—» I 
XMD Clock : " 
OSCI——>|_ Generator > 
xXlO—* OSC Port-B => PB7~0 
oscxi——>_— Clock DMA 8- ae era 
Generator —> - bit Port-Cl¢—> INTX/PCO 
eeene O8CX le—> SCKIPCI 
<—> SDI/PC2 
A(22:0}<— 8-bit 
D7) 1 Bank Interrupt Baud Rate SPI Port-c[*—> _SDO/PC3 
: xterna Control —> SS /PC4 
RD<— Memory | Logic Controller | | Generator 
ae Bus > DATA_READY /PC5 
Porch? > TXDOIPCE 
PVCC/PGND-——> : i le—> RXDOIPC7 
PSG / UART with 
PSGO/PSGOBS—— pw DAC IrDA Moda 
Poti > XDtPDS 
MMD/CS0<—H——> —> RXD1/PD7 
neeaa a Chip Select ——— 
CS5~1/PD4~0<— , tear > LD[3:0/PL3~0 
CS6/A23 /PD5<— CPIPLA 
<> =) Port-L—> AC/PL5 
TCOOIPEO __| Clocking Timer 0/1 LeD : eae 
TCO1PE1<—> Por-E/ | Output 78-bit Controller 
BCO/PE2<—> i " <—> FLM/PL7 
PE7~2<— Port E >> POFF 
-————> BLANK 
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4. Pad Description 


Function Group | Pad No. Designation Description 
17, 52, VCC: Power supply for system 
Power 90 vec , PVCC PVCC: Power supply for PSGO and PSGOB 
22, 48, GND: System power ground 
Ground 49, 71 GND , PGND PGND: Power ground for PSGO and PSGOB 
RESET : Active low system reset signal input 
TEST1/2: Leave them open when normal operation 
MMDI Gso : Memory modes selection pin 
Normal mode: Enable internal ROM. 
15, — MMD/ Gs6 connects to GND. 
System control 1,77, ee Emulation mode: Disable internal ROM. 
26 CSO MMD?/ Gsoconnects to chip-select pin of external ROM. 
One resistor should be added between VCC and this 
pin. After reset cycles, MMD/ Gs9 __—schanges to be an 
output, and outputs signal Gsgo . 
XMD: High frequency oscillator (OSC) mode selection 
input 
Low: Crystal mode. One crystal or resonator should be 
connected between OSCI and XIO 
Clock i aed iis SSC High: Resistor oscillator mode. One resistor should be 
: connected between OSCI and VCC 
OSCXI, OSCXO: Connect one 32768Hz crystal 
between these two pins when using low frequency 
oscillator 
69, 70 WR , RD External memory R/W control signals 
jak External memory address bus 
External memory | 81~89, A(22:0] 
bus signals 91~101 
72~76, . External memory data bus 
78~80 D7:0) 
PSG/PWM DAC 50. 51 PSGO. PSGOB PSG outputs. Connect to one buzzer or speaker 
Keyboard scan _ W/O port A 
signal (return ray PA7~0 
line) 
GPIO 32~39 PB7~0 VO port B 
Chipsesiacts BinB6 Re i ad I/O port D and chip-select outputs 
46. AT RXDO/PC7 , TXDO/ UART signals and I/Os 
UART 67. 68 PC6 , RXD1/PD7 , 
TXD1/PD6 
DATA READY /PC5 , / SPI signals and I/Os 
= Ss /PC4 , SDO/ 
=F 41-45 | pc3, SDIIPC2, SCK/ 
PC1 
External interrupt 40 INTX/PCO External interrupt inputs 
Clocking outputs 
Clocking output 53~55 pee : oeur 
GPIO 56~60 PE7~3 /O port E 
FLM/PL7, LOADIPL6, LCD control signals 
AC/PL5 , CP/PL4, LD 
LCD controller 5~14 [3:0//PL3~0, POFE, 
BLANK 
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Sironi 


5. Application Circuits 


ST7565S 
LCD MODULE 


Bee 


External] 
ROM 


i?) 
ny 


ss xl 


al 
a 
ae 


> 
38 
“IN 


$T2202 


SUBSTRATE 
CONNECTS TO GND 


= AD converter 


* Touch Panel Controller 
Serial ROM/SRAM/Flash 
ST22XX as Save Device 


+ 
IR Remote 
7 KEY rte. q) 
JO MATRIX (J 
BUZZER = 


Note: 1. The capacitor connected to RESET should be of the value not greater than 0.01uF. 


2. The resistor in parallel with the reset capacitor helps a lot to generate correct reset signal 
and should not be removed. The drawback is an additional current of about 1.5 UA rises. 
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sT2204 


8 BIT Integrated Microcontroller with 512K Bytes ROM 


BEER = 


. Features 


Totally static 8-bit CPU 

ROM: 512K x 8-bit 

RAM: 10K x 8-bit 

Stack: Up to 128-level deep 

Operation voltage: 2.4V ~ 3.6V 

Operation frequency: 

- 3.0Mhz@2.4V(Min.) 

- 4.0Mhz@2.7V(Min.) 

Low Voltage Detector (LVD) 

Low Voltage Reset (LVR) 

Memory interface to ROM, RAM, Flash 

Memory configuration 

- Three kinds of bank for program, data and 
interrupts 

- 12-bit bank register supports up to 44M 
bytes 

- 6 programmable chip-selects with 4 modes 

- Maximum single device of 16M bytes at CS5 

General-Purpose I/O (GPIO) ports 

- 48 multiplexed CMOS bidirectional bit 
programmable I/Os 

- Hardware de-bounce option for Port-A 

- Bit programmable pull-up for input pins 

- Bit programmable pull-up/down and open- 
drain/CMOS for Port-C 

Programmable Watchdog Timer (WDT) 

Timer/Counter 

- Two 8-bit timer, one can be a 16-bit event 
counter 

- One 8-bit Base timer with 5 coexistent 
interrupt time settings 

Three clocking outputs 

- Clock sources including Timer0/1, baud rate 
generator 

11 prioritized interrupts with dedicated 

exception vectors 

- External interrupt (edge triggered) 

- TIMERO interrupt 

- TIMER‘ interrupt 

- BASE timer interrupt 

- PORTA interrupt (transition triggered) 

- DAC reload interrupt 

- LCD frame interrupt 

- SPI interrupt (x2) 

- UART interrupts (x2) 

Dual clock sources with warm-up timer 

- Low frequency crystal oscillator (OSCX) 


eo beh nav tv av dee hae eh ev eeu eeteaid eet bee 32768 Hz 
- RC oscillator (OSC)............. 500K ~ 4M Hz 
- High frequency crystal/resonator oscillator 

(Bonding option).................. 455K~4M Hz 
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m Direct Memory Access (DMA) 


- Block-to-Block transfer 
- Block to Single port 


m LCD Controller (LCDC) 


- Software programmable screen size up to 
240x240 (including 240X120, 160x160, 
160x80, etc.) 

- Support 1-, 4-bit LCD data bus 

- Share system memory with display memory 

- Unique internal bus for memory sharing with 
no loss of the CPU time 

- Diverse functions including virtual screen , 
panning , scrolling , contrast control and 
alternating signal generator 

- Support software 16 gray levels 

Universal Asynchronous Receiver/Transmitter 

(UART) 

- Full-duplex operation 

- Baud rate generator with one digital PLL 

- Standard baud rates of 600 bps to 115.2 
kbps 

- Direct glueless support of IrDA physical 
layer protocol 

- Two sets of I/Os (TX,RX) for two 
independent devices 

Serial Peripheral Interface (SPI) 

- Master and slave modes 

- 5 serial signals including enable and data- 
ready 

- One stage buffer for transmitter and receiver 
for continuous data exchange 

- Programmable data length from 7-bit to 16- 
bit 

Programmable Sound Generator (PSG) 

- Two channels with three playing modes 

- Tone/noise generator 

- 16-level volume control 

- 8-bit PWM DAC for speech/voice 

- Two dedicated outputs for directly driving 
and large current 

Three power down modes 

- WAIO mode 

- WAI1 mode 

- STP mode 


Sit i 
2. Applications 


Dictionary & Translator 


Organizer/ PDA 
Handhold Device 


Education learning aids 


LCD game 


3. Block Diagram 


VCC/GND——> 
TEST1/2—> 
ICE2/3—> 
VIN Low Voltagd 
Detector 
LVR/ICE1 «fb Voltagd De-bounce 
Reset Logic 
Kk) Port-AK PA7~0 
DEGET Power On ; 
RESET — Reset ROM SRAM wor Transition 
512K bytes] | 10K bytes Detector 
—a cin | 
XMD Clock y yt 
OSCI——>) Generator |} 
x1IO—>| OSC Port-B K==>PB7~0 
oscxi——»}_ Clock DMA 8-bit Static] |Base Timer 
Generator ->—>| CPU 8-bit Port-C INTX/PCO 
pied cc —> SCK/PC1 
—> SDI/PC2 
A[22:0])<—>_8-bit 
D[7:0])<—=>,_ External Bank Interrupt | | Baud Rate SPl  K=1port-c p+» SDO/PC3 
ao —/ Control SS/PC4 
RD <«— Memory Logic Controller | | Generator i+ 
wa+— Bus +—> DATA_READY/PC5 
<—» TXDO/PC6 
PVCCIPGND— | pgc a WAR TWih kyPort-Ch_. Rxpo/PC7 
wi 
PSGO/PSGOB<— pw DACKG ere 
Port ft EXD 1/PDS 
MMD/CSo<—————_>{_ | = —»> RXD1/PD7 
CS5~1/PD4~0<—=4 enip.Seleet 
pac lahat Port-DK— Logic K=>LD[3:0/PL3~0 
CS6/A23/PD5 +— Bee 
| F=> Port-L *—> AC/PL5 
TCOO/PEO Clocking Timer 0/1 o 
TCOUPE1<—>|PortE} Output 4 spit LCD +—>LOAD1/PL6 
BCO/PE2<—+ Controller <> FLM/PL7 
PEI —v Porte [_ -—————> POFE 
M+ LOAD2 
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Sit P 
4. Pad Description 


WR» RD 


Function Group | Pad No. | Designation Description 
18,55, VCC: Power supply for system 
Power 94 NOG RCO PVCC: Power supply for PSGO and PSGOB 
23,51, GND: System power ground 
Ground 52 74 GND RGNE PGND: Power ground for PSGO and PSGOB 
RESET: Active low system reset signal input 
LVR /ICE1: 

LVR :Low voltage reset signal output, connect 
this pin to RESET to make Low Voltage Reset 
function work. 

15 RESET ICE1: function when in ICE mode. 
26 LVR /ICE1, TEST1/2, ICE2/3: Leave them open when normal 
; ICE2/3, operation 
STEN Seer || Teel ae MMDICSO: Memory modes selection pin 
28” MMD/ cso Normal mode: Enable internal ROM. 
MMD/Cs0 connects to GND. 
Emulation mode: Disable internal ROM. 
MMD/TCS0 connects to chip-select pin of external 
ROM. One resistor should be added between 
VCC and this pin. After reset cycles, MMD/ CSO 
changes to be an output, and outputs signal CSo . 
XMD: High frequency oscillator (OSC) mode selection 
input 
Low: Crystal mode. One crystal or resonator should be 
connected between OSCI and XIO 
Clock ee Goer io ae High: Resistor oscillator mode. One resistor should be 


connected between OSCI and VCC 

OSCXI, OSCXO: Connect one 32768Hz crystal 
between these two pins when using low frequency 
oscillator 

External memory R/W control signals 


External memory 
bus signals 


A(22:0] 


PSG/PWM DAC 


External memory address bus 


External memory data bus 


PSG outputs. Connect to one buzzer or speaker 


Keyboard scan 
signal (return 


0 port A 


POFF , BLANK 


line) 
GPIO I/O port B 
Chip selects 64~69 la ee ,/ | VO port D and chip-select outputs 
48. 49 RXDO/PC7 , TXDO/ | UART signals and I/Os 
UART 70 71 PC6 , RXD1/PD7 , 
: TXD1/PD6 
DATA_READY/PC5 ,/ | SPI signals and I/Os 
SS /PC4 , SDO/ 
vel aera PC3, SDI/PC2 , 
SCK/PC1 
External External interrupt inputs 
interrupt 42 INTX/PCO 
Clocking output 56~58 Dee Beaaeen. Clocking outputs 
GPIO 59~63 PE7~3 1/0 port E 
FLM/PL7, LOAD/ LCD control signals 
5~14, PL6, AC/PL5 , CP/ 
LCD controller | 19g PL4, LD[3:0/PL3~0, 
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Sit i 
5. Application Circuit 


240x240 

LCD 240x120 160x80 jeoen ke 132x65 ves 
MODULE = 160x160 112x48 ce 
240x80 | els pie 


x-— TEST1 

x TEST2 D[7:0] 
x— ICE1 
x ICE2 

a is x ICE3 CSX 

XMD A(22:0] 

L MMD D{7:0] 

RESET CSX 

0.1uF RD 

of WR 

vec A(22:0] 

D[7:0] 

vor ST2204 


w ae 
vas = S SUBSTRATE peaches 
: ) = CONNECTS TO GND. RD SE. 
Oscl WR 
~ t—osexo DATA_READY 
[ = sckK_ > Serial A/D converter 
32768Hz SDI | Interk Touch Panel Controller 
PP intertace serial ROM/SRAM/Flash 
OSscXI SDO[~_?| Devices s122xx as Slave Device 
25pF scs 
ee A ye 
= {e) oaqgoOo 2 = oo a 
z2 g% 868 Fe B88 bbs 
S aa aaa fal fa) fas rs a ee a 
Sy ae . 
VBAT 2 ait ft 
3 voc 2 =e | 
— bof 
Rvt Rv2 + — } 
0 Tu KEY We Bau, (i | 
— MATRIX | os 
BUZZER 
Note: 1. Connect one capacitor of 100pF to OSCI to stabilize the oscillation frequency. This 


capacitor must be close to OSCI 

2. In case of Low Voltage Reset code option is not selected, the Low Voltage Reset 
function can still work by connecting LVR/ICE1 toRESET 

Remove this connection when this code option is selected. 


64 


Preliminary 


SsT2205U 


8 BIT Integrated Microcontroller with 512K Bytes ROM 


. Features 


Totally static 8-bit CPU a 
ROM: 512K x 8-bit 
RAM: 32K x 8-bit 
Stack: Up to 128-level deep | 
Operation voltage: 2.4V ~ 3.6V 
Operation frequency: 
- 4.0Mhz@2.4V(Min.) 
- 6.0OMhz@2.7V(Min.) 
One 16x8 Signed Multiplier 
Low Voltage Reset (LVR) 
- Two levels of code options 
Low Voltage Detector (LVD) | 
- Programmable 4 levels 
- System power or external battery level can 
be detected. 
Flash Memory Interface 
- On the fly ECC code generation and 
detection 
- Fast data transfer with dedicated DMA 
channel 
- Nand and And type Flash supported 
USB 1.1 device 
- Integrate one PLL to produce 48Mhz clock J 
- Built-in 3.3V regulator for transceiver 
- Mass storage class supported 
- Double buffering and direct buffer access 
increase throughput and ease real-time data 
transfer 
Direct Memory Access (DMA) | 
- Two channels with special modes for Flash 
and display 
- Three address generation modes 
Memory configuration 
- Four kinds of banks for program, data, 
interrupt and internal RAM 
- 12-bit bank registers support up to 44M 
bytes 
- Six programmable chip-selects with 4 
modes 
- Maximum single device of 16M bytes 
General-Purpose I/O (GPIO) ports 
- 56 multiplexed CMOS bit programmable |/ 
Os a 
- Hardware de-bounce option for Port-A 
- Bit programmable pull-up/down or open- 
drain/CMOS 
Timer/Counter 
- Four 12-bit timers 
- One 8-bit base timer 
- Seven fixed time bases 
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Watchdog Timer (WDT) 
- Two selectable time bases 
- Programmable WDT interrupt or reset 
Real-time Clock (RTC) 
- Full clock function, second/ minute/ hour and 
day, with three counters and interrupts 
- One programmable alarm 
Three External Interrupt Sources 
Three clocking outputs 
- Clock sources including Timer0/1, baud rate 
generator 
Fourteen prioritized interrupts with dedicated 
exception vectors 
- External interrupts (x3) (edge triggered) 
- PortA interrupt (transition triggered) 
- LCD buffer interrupt 
- Base timer interrupt 
- Timer0~4 interrupts (x4) 
- SPI interrupts (x2) 
- UART interrupts (x2) 
- USB interrupt 
- RTC interrupt 
Dual clock sources with warm-up timer 
- Low frequency crystal oscillator (OSCX) 
sgboeadetesssbiseecbe Bede ar bacbecaneenyecceets 32768 Hz 
- High frequency resistor or crystal/resonator 
oscillator (OSC) selected by pin option..... 
eta nede dea aveatinieewisecenttetee.: 455K~4M Hz 
LCD Controller (LCDC) 
- Programmable display size: 
m COM: 512 max. SEG: 1024 max. 
m Max. 160xRGBx120 color STN 
supported by internal buffer 
- Hardware 4/16 gray levels with 5-bit palette, 
up to 4096 colors supported 
- Share system memory with display buffer 
and with no loss of the CPU time 
- Support 1-/4-/8-bit LCD data bus 
- Diverse functions including virtual screen, 
panning, scrolling, contrast control, 
alternating signal generator, buffer switching 
and fast graphic data manipulation 
Programmable Sound Generator (PSG) 
- Four channels with three playing modes: 
9-bit ADPCM, 8-bit PCM and 8-bit melody 
- One 16-byte buffer and 6-bit volume control 
per channel 

- Wavetable melody support 

- Two dedicated PWM outputs for direct 
driving 

- One 12-bit current DAC 


Sironi 


m Universal Asynchronous Receiver/ 


Transmitter (UART) 

- Full-duplex operation 
- Baud rate generator with one digital PLL 
- Standard baud rates of 600 bps to 115.2 


kbps 


- Both transmitter and receiver buffers 
supported 
- Direct glueless support of IrDA physical 


layer protocol 


@ Serial Peripheral Interface (SPI) 
- Inter IC sound (IIS) supported 
- Master and slave modes 
- Five serial signals including enable and 


data-ready 


- Both transmitter and receiver buffers 


supported 


- Programmable data length from 7-bit to 16- 


bit 


m@ Three power down modes 


- Two sets of I/Os (TX,RX) for two - WAIO mode 
independent devices - WAI1 mode 
- STP mode 
. . 
2. Applications 
m Dictionary & Translator 
m Organizer/ PDA 
m Handhold Device 
m Education learning aids 
m LCD game 
. 
3. Block Diagram 
IGeI es eae De-bounce |. J Port-A 4» PA7~0 
.ow Voltage i 
VIN Detector » a ml 
Transition Port-B }¢—> PB7~0 
: Debug SRAM ROM “| Detector 
Ow ower Port-C PCO 
RESET > Voltage | On Interface 32K bytes 512K bytes }> 
Reset_| Reset me renees 
— — -c --++ MOsI/PC3 
XMD—H Clock DMA 8-bit Static Bank Control | {—}  SPVIIS. F—=y Pore Ty eo 
oscl —> enerator =) : SSIPC4 
pi Osc Channel 0/1 CPU Logic > DATA_READY /PC5 
Porte L? Txdorrce 
Clock = EC 4 — RXDO/PC7 
OSCXI— Generator + [| Baud Rate wink ae =) UARTH IDA, Pop [> TXD1/PD8 
OSCXO — ~— scx Generator \t— RXD1/PD7 
; PLL |. 33. -/+-—————_>> veus 
A[22:0] —> | Regulator |} —__________y yvGND 
D[7:0] <=} 8-bitExternal |, . se 
— Memory Bus Interrupt 8-time base 16x8 USB 1.1 >> 
WR Controller Base Timer Multiplier [>> D- 
RD ¢— 
MMD/ CSO + ; x ECe Port-F ke» FD[7:0)/PF7~0 
Chip 
CS5~1/PD4~0 ¢—| PotD | oie — 
CS6/A23 /PD5 ¢—| Flash Interface Port-E [| FWR/PE1 
[— FRD/PEO 
External 
INTXO~2/PEO~2 —} Por-E | oo ; 
p 16-Graylevel Pore [> LDI?AIPES~3 
5-bit palette » LP2/PE7 
TCOO~1/PEO~1 €—} 0, = | Clocking : |» LD[3:0/PL3~0 
BCO/PE2 ¢— Output + l2-bit | __] — > CP/PL4 
4-channel — ¢__| Timer0~4 Port-L_ }—> AC/PL5 
; P |—> LP1/PL6 
PVCC, PGND >| 9-bit 42-bit Melody | LCD Controller FLMIPLT: 
PSGO/COUT 4— PWM | Current 12-bit , 
{>_> 
PSGOB ¢— pac | DAC PCM Buffer U a 
|__________» 
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Sit P 
4. Pad Description 


Function Group 


Designation 


Description 


Power 


vec , PVCC 


VCC: Power supply for system 
PVCC: Power supply for PSGO and PSGOB 


Ground 


System control 


GND , PGND 


RESET, 
LVRIICE1, 
ICE2/3/4/5, 
TEST, 
MMD/CSO 


GND: System power ground 
PGND: Power ground for PSGO and PSGOB 


RESET: Active low system reset signal input 

LVRIICE1: 

Lvr: Low voltage reset signal output, connect 
this pin to RESET to make Low Voltage 
Reset function work. 

ICE1: ICE1 function when in ICE mode 

TEST, ICE2/3/4/5: Leave them open when normal 
operation 

MMDICSO: Memory modes selection pin 

Normal mode: Enable internal ROM. 

MMD/CsO connects to GND. 

Emulation mode: Disable internal ROM. 
MMD/CSO0 connects to chip-select pin of 
external ROM. One resistor should be added 
between VCC and this pin. After reset cycles, 
MMD/Cso0 changes to be an output, and 
outputs signal CSO. 


External 
memory bus 
signals 


XMD, 
XI0,OSCI 
OSCXO,OSCXI, , 


A[22:0] 


XMD: High frequency oscillator (OSC) mode selection 
input 

Low: Crystal mode. One crystal or resonator should 
be connected between OSCI and XIO 

High: Resistor oscillator mode. One resistor should 
be connected between OSCI and VCC 

OSCXI, OSCXO: Connect one 32768Hz crystal 
between these two pins when using low 
frequency oscillator 


External memory R/W control signals 


External memory address bus 


DI7:0] 


External memory data bus 


PWM DAC 
Current DAC 


PSGO/COUT, PSGOB 


PSG outputs. Connect to one buzzer or speaker 
Also 10-bit current DAC output by register control 


Keyboard scan 
signal (return 
line) 


PA7~0 


/O port A 


GPIO 


Flash Data Bus 


PB7~0 
PCO 


PD7~0/PF7~0 


1/O port B and PCO 


Flash data bus 


Chip selects 


Ccs5~1/PD4~0, 
CS6/A23/PD5 


RXDO/PC7,TXDO/PC6, 
RXD1/PD7,TXD1/PD6 


I/O port D and chip-select outputs 


UART signals and I/Os 


DATA_READY/PCS , 
ss /PC4 , SDO/PC3 , 
SDI/PC2 , SCK/PC1 


SPI signals and I/Os 


67 


Function Group 


Designation 


Description 


Clocking output/ 
External clock 
input or interrupt 
sources 


BCO/INTX2/PE2 , 
TCO1/INTX1//PE1/ 


FWR 
TCOO/INTXO//PEO/ 
FRD 


MH When function bits are set, and I/O direction is 
output, and FEN=0, these three can be clocking 
outputs. 

HM When function bits are set, and I/O direction is 
output, and FEN=1, PEO/1 are flash control 
signals 
When function bits are set, and I/O direction is 
input, these three can be external clock inputs or 
external interrupt sources. 

When function bits are cleared, they can be three 
GPIOs. 


LCD control 
signals 


FLMIPL7, LP1/PL6, 
ACIPL5 , CP/PL4, LD 
[3:0/)PL3~0, LD[7:4]/ 
PE6~3, LP2/PE7, 
POFF; BLANK, 


LCD control signals 
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ST26XX Series 


Part No. $T2602 $T2604 $T2608 

ROM 256KB 512KB 1MB 

RAM 2KB 3KB 5KB 

ie) 35 (8/27) 55(16/39) 56 (16/40) 

Operation Voltage 2.4V~3.6V 2.4V~3.6V 2.4V~3.6V 

Operaton Speed PRAEGER AIEEE OK MERE OY 

LCD Size 56X32 64X36 72X36 

Ext. Driver-16 gray ~3000 dots ~5000 dots ~9000 dots 
-Mono ~12000 dots ~20000 dots ~36000 dots 

LCD Controller 16 Gray 16 Gray 16 Gray 

PSG/ Volume control pai ties Pe aaa rira Wh aes 


DAC 9-bit PWM/ 10-bit Current | 9-bit PWM/ 10-bit Current | 9-bit PWM/ 10-bit Current 
L.V.D. 4 levels 4 levels 4 levels 

L.V.R. Vv Vv Vv 

W.D.T. Vv Vv Vv 


Serial Interfaces 


UART, SPI, IrDA 


UART, SPI, IrDA 


UART, SPI, IrDA 


Others 


Built-in LCD drives and 
power 


Built-in LCD drives and 
power 


Built-in LCD drives and 
power 
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Sironi 


Preliminary 


SsT2608s 


1M bytes ROM Microcontroller with 2592 dots LCD driver 


. Features 


Totally static 8-bit CPU a 
ROM: 1M x 8-bit 
RAM: 5K x 8bit (Pin option) 
Stack: Up to 128-level deep 
Operation voltage: 2.4V ~ 3.6V 
Operation frequency: 
- 3.0Mhz@2.4V(Min.) a 
- 4.0Mhz@2.7V(Min.) 
- 6.0Mhz@3.0V(Min.) 
One 8x8 Signed Multiplier | 
Low Voltage Reset (LVR) 
Low Voltage Detector (LVD) 
- Programmable 4 levels 
- System power or external voltage level can 
be detected. 
Programmable Watchdog Timer (WDT) | 
Memory interface to ROM, RAM, Flash 
Memory configuration 
- Three kinds of banks for program, data and 
interrupt 
- 12-bit bank registers support up to 44M 
bytes 
- Six programmable chip-selects with 4 
modes a 
- Maximum single device of 16M bytes 
General-Purpose I/O (GPIO) ports 
- Up to 56 bit programmable I/Os, 32 pins 
shared with LCD drives 
- Bit programmable pull-up for input pins 
- Hardware de-bounce option for Port-A 
- Pull-up/down and open-drain/CMOS control 
for Port-C 
Timer/Counter 
- Four 12-bit timers. 
- One 8-bit base timer 
- Seven fixed base-timers 
Three clocking outputs 
- Clock sources including Timer0/1, baud rate 
generator 
Twelve prioritized interrupts with dedicated 
exception vectors 
- External interrupt (edge triggered) 
- Port A interrupt (transition triggered) 
- LCD buffer interrupt 
- Base timer interrupt 
- Timer0~4 interrupts (x4) 
- SPI interrupts (x2) 
- UART interrupts (x2) 
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Dual clock sources with warm-up timer 

- Low frequency crystal oscillator (OSCX) 

Soc deacg lasts ideedieaancasinseescoececeasidiesecs 32768 Hz 

- High frequency resistor or crystal/resonator 
oscillator (OSC) selected by pin option..... 
soubdedavisiskesedeusaan heeeassacceuaeaase 455K~4M Hz 

Direct Memory Access (DMA) 

- Block-to-Block transfer 

- Block to Single port 

LCD Power Management 

- DC-DC converter with 8-level output control 

- LCD driving voltage regulator with 16-level 
control 

- 1/4, 1/5, 1/6 bias options with 4 voltage 
followers 

LCD Driver 

- COM: 36 outputs. Eight shared with one 
output port 

- SEG: 72 outputs. Shared with 3 I/O ports 
and memory bus signals. 

- 32x28~72x36 resolution, maximum 2592 
dots 

- Segment cascade function supported 

LCD Controller (LCDC) 

- Software programmable display size up to 
240X160 

- BMW, Hardware 4/16 gray levels with 5-bit 
palette 

- Support 1-/4-/8-bit LCD data bus 

- Share system memory with display buffer 
and with no loss of the CPU time 

- LCD buffer extension function to combine 
both internal and external RAM for larger 
display 

- Diverse functions including virtual screen, 
panning, scrolling, contrast control and 
alternating signal generator 

Programmable Sound Generator (PSG) 

- Four channels with three playing modes: 
9-bit ADPCM, 8-bit PCM and 8-bit tone- 
melody 

- One 16-byte buffer and 6-bit volume control 
per channel 

- Wavetable melody support 

- Two dedicated PWM outputs for direct 
driving 

- One 10-bit current DAC 
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m Universal Asynchronous Receiver/Transmitter mM Serial Peripheral Interface (SPI) 


(UART) - Master and slave modes 

- Full-duplex operation - Five serial signals including enable and 

- Baud rate generator with one digital PLL data-ready 

- Standard baud rates of 600 bps to 115.2 - Both transmitter and receiver buffers 
kbps supported 

- Both transmitter and receiver buffers - Programmable data length from 7-bit to 16- 
supported bit 

- Direct glueless support of IrDA physical m Three power down modes 
layer protocol - WAIO mode 

- Two sets of I/Os (TX,RX) for two - WAI1 mode 
independent devices - STP mode 

. Applications 


Dictionary & Translator 
Organizer / PDA 
Handheld Device 

LCD game 

Educational Learning Aid 


3. Block Diagram 


(aE OS) 


VCC/GND ——> 
TEST1/2 —~> 
ICE 23: 
Low Voltage 
VIN ? Detector 
LVR ICE! «| Pr Voja0° ae 
Eo —E—E——_—— I 
— Power On > Port -A > PA7~O 
RESET ——" | Reset ROM SRAM WDT Transition 
—— 1M bytes 5K bytes Detector 
XMD—>{Clock 
OSCI—} Generator > 
AD _ — Port -B K—=> PB7~0 
oscx!——>|__ Clock DMA 8- bit Static | | Base Timer 
oscxo —>| ba | = Gent Port-Cle—> INTX/PCO 
<—> SCK/PC1 
AQ} B-bit aii le—> MISO/PC2 
: Interrupt | | Baud Rate SPL) pot cp > MOSIPC3 
D[7:0] <== External Control ort 
RD <— Memory — Logic Controller | | Generator k<—> SS /PC4 
T?R<*—I Bus [<—> DATA_ READY /PC5 


le—> TXDOIPCE 
PVCCIPGND —>| psg/ — Ky Por-Cl._. RXDOIPC7 
UART with 


PSGOIPSGOB <= pw pac KG >} IrDA Mode 
ort-ppt > TXD1IPDS 
K—) Port - RXD1/PD7 


MMD/CSO <————_—_——> 


——s Chip Select 
CSS ~ 1/PD4 ~0<—> Pot-DK=} Logic re K==> LD[3:0/PL3~0 
CS6 /A23 /PD5 <— 


= le—m CPIPL4 
—s? ——s Imer 
: -Lle—s ACIPLS 
TCOOIPEO <—>| Clocking a oe ie, = ae OAD1/PL6 
TCO1PE1 <—>| Port -E Output -<— -12bit Controller - 
BCOIPE2 <—>| po FLMIPLT 

t | POF 


|}. BLANK 
I> LOAD2 


PE7~2 Port -E kc 


PF7~0 <=> Port-F 
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Low Cost LCD Driver Series 


Part No. | #SEG x #COM VDD VLCD Booster IDD V0 Package 
$T2101C | 80S/C driver 2.5~5.5 | Max. 13V 4x 550uA 1-bit Bare chip 
$T2501 80S/C driver 2.5~5.5 | Max. 13V 4x 550uA 1-bit Bare chip 
$T2502 40S driver 2.5~5.5 | Max. 11V x 300uUA 1-bit Bare chip 
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SsT2101C 


80 com/seg Dot Matrix LCD Driver 


1. Features 
m Number of LCD drive outputs: 80 Hm Low output impedance 
m Supply voltage for LCD drive: +5.0 to+12.0V m@ 1-bit serial data input 
m™ Supply voltage for the logic system: +2.4 to m@ Interface with ST2100 LCD controller 
+5.5 V m PWM contrast control function 
@ Built-in double/triple/quad DC-DC voltage m Programmable duty ratio: 1/32, 1/48, and 1/80 
converter. m Support cascade function to drive large size 
m@ Low power consumption and high resolution panels 
2. Pad Diagram 
zi 
iv 
Boe SR we eS Woe oe & Re we Se Be: So Be Ree a RIA 
SSSFESESEEFEESES ES EEEB ES EEBEBEESB SB 
83] [81] [80] [79] [78] [77] [76] [75] [74] [73] [72] [71] [70] [69] [68] [67] [66] [65] [64] [63] [62] [61] [60] [59] [58] [57] [56] [55] [54] [53 
AC | [84 52] | O51 
BIANK | [85 51] | O50 
CP | [86 50] | 049 
CKP | [87 49] | 048 
DIN | [88 48] | 047 
GND2 | [89 47]| O46 
POFF | [90 [46] ) 045 
LOAD | [91 45]| 044 
MODE | [92] [44] | 043 
COMISEG | [93 43] | 042 
VCC | [94 42 GND 
CAP 1+ | [95 41]|} 041 
CAP1- | [96 40] | 040 
V5 | [97 39] | 039 
CAP2+ | [98 38] | 038 
CAP2- | [99 37] | 037 
CAP3- Ol 36] | 036 
v1 | (0 ST2101C 35] | 035 
V2 | fo"g 34] | 034 
v3 | ff” 33] | 033 
V4 | (04 32] | 032 
1}L2)(3} (4) 15] L6}L7] 18} Lo | (10) [11] [12] [13] [14] [15] [16] [17] [18] [19] [20} [21] {22} [23] [24] [25] [26] [27] [28] [29] [30] [31 
SSSSSSESSS SSS SES SESSERHSS RES HRABS 
3. Block Diagram 
O4 +O2°-O3:*. socedaes. 078 O79 080 
ee a ttt 
sar 80-Bit 6-Level Voltage Dri iain 
V1~V5 -Bit 6-Level Voltage Driver 
BLANK +L] CAP3- 
r—>L] CAP1+ 
DC-DC 
AC “ , >] CAP1- 
80-Bit Level Shifter Voltage 
COM/SEG ol Converter 0] CAP2+ 
11 CAP2- 
MODE Td Bi POFF 
oan 80-Bit Latch 1] 
*—L] CKP 
DIN i : ‘ 
cp 2, 80-Bit Shift Register +L] DOUT/FLM 
t 
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4. Pad Description 


Pin Number |Designation [I/O |Description 
1~41,43~81 01~080 O_|LCD common/segment drives 
82 NC 
1 - MODE=’"H":Connect to frame marker signal (FLM). Common data is input and 
shift at the falling edge of LOAD signal. 
- MODE="L”: Segment (or common) data is shift and output from this pin. 
es one Ie Connect to next ST2101C data input if two ST2101C are 
cascaded. Leave it open (NC) when there is no further 
connection. 
84 AC |_|Alternating signal input for LCD drive waveform 
Dual functions of display off and PWM contrast control signals input. 
- Display off : “L” pulse lasts for more than 2 lines will make all drives to 
85 BLANK | output VCC level to turn the display off. 

- Contrast control :“L” pulse asserted during each line will makes the selected 
common drive to output non-selected level to disable this 
line and lower the effective driver voltage output. 

Clock pulse input pin for 80-bit shift register. Data is shifted at falling edge of| 

clock. 
86 CP | )- Connect to LCD pixel clock for LCD segment data 

- Connect to line latch pulse (LOAD) for common data when 80-common mode 

is selected. 
87 CKP | Clock is inputted from this pin and is divided by 32 to be the booster clock. 

Tie to VCC if voltage converter is not used. 

80-bit shift register data input. 

88 DIN | )- Connect to 1-bit LCD serial data input at segment function 
- Connect to frame marker signal (FLM) when 80-common mode is selected 
Voltage converter circuit on/off switch. 
-“H’” :Turn on voltage converter, and display on/off control will be masked to’ 
be off until 2 AC cycle is passed. 
90 POFF | |-“L” :Turn off voltage converter and force display to be off 
Note :To ensure the same display-on time, if two or more ST2101C are 
connected, all POFF must be connected together even those don’t use 
their voltage converters. 
1 LOAD | Latch pulse of the 80-bit display data latch at segment function. Shift clock 
input of shift register at common function. Data is latched when LOAD=”H” 
- MODE="H": Mixed common and segment functions 
- MODE=’L”: Either common or segment function is selected 
ane COM/SEG 
92,93 COM/SEG I L H 
80 segments 80 commons 
32 seg / 48 com 48 seg / 32 com 
94 Vpbp P |Power supply for logic and voltage converter circuit 
42,89 GND, GND2 | P_ |Ground 
95 CAP1+ O |Connect to booster capacitor 1 positive(+) terminal 
96 CAP1- O |Connect to booster capacitor 1 negative(-) terminal 
98 CAP2+ O |Connect to booster capacitor 2 positive(+) terminal 
99 CAP2- O |Connect to booster capacitor 2 negative(-) terminal 
97 V5 o |Negative voltage output of booster circuit 
Power supply for LCD drives 
100 CAP3- O |Connect to booster capacitor 3 negative(-) terminal 
101~104 V1~V4 | jInputs of external power supply for LCD drives 


Note: P=power pin, I=input pin, O=output pin 
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5. Application Circuits 


5.1 1/48 duty, 112 segments, 3X set-up 


LCD PANEL 
112 SEG x 48 COM 
COM... COMM8 SEGI... SEG32 secss seci2 
38 oad O38 or , 380 oF 
voc | Ice 
MBE wyale 
GD, Gno2 np, noe 
SaMSES LH foc’ 
CGNs 
cats cats 
ak | 
capt. ST2101C capt. ST2101C 
irae cra 
ul papiees u2 

cape. TL jeare. 
vt vt 
4 4 
Ye 2 Ye 2 
Caps E of. [ty aes. BE of. 
oe a BG BRE Z or 8 BRK z 

s8e2ee a se8eeae a 

at 
S2228n 5 
8 [8 IB & | (Naar cre osur= Tour, depends one ace oF LCD panel 
& 2, Rt forthe componsaton of erro ak, a is about § tes oft ors. 
3. Al POFE shoudl he connected together even f valle conerier I nat used 
CONTROLLER 4.Substrate connect to VCC. 
(ST2100) 


5.2 1/32 duty, 128 segments, 3X set-up 


LCD PANEL 

128 SEG x 32COM 
cOM1 COM32—« SEG1 SEG48 SEG49 SEG128 

049 080 048 o1 > 080 o1 
vec + VCC 
MODE case 
COMISEG *T 
GND, GND2 GND, GND2 
4 MODE 
COM/SEG 
CAP1+ CAP 1+ 
C1 x | 
capt. $T2101C capt. ST2101C 
CAP2+ CAP2+ 
ut ak | u2 
CAP2- CAP2- 
Mi va 
v3 3 
v4 3 v4 = 
V5 & V5 & 
a 8 BEE ee 8 2a 
ib z 5 z 
882 Sale a 882 sale a 


CONTROLLER 
(ST2100) 


Note: 1. C1= 0.1uF ~ 1.0 uF, depends on the size of LCD panel. 
2. R11 is for the compensation of cross talk, and is about 5 times of R1 or less. 
3. All POFF should be connected together even if voltage converter is not used. 
4.Substrate connect to VCC. 
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5.3 1/32 duty, 48 segments, 3X set-up 


LCD PANEL 
48 SEG x 32 COM 
cOM1 COM32 SEG1 SEG48 
049 080 048 sig ED 
Vcc 
MODE 
COM/SEG 
GND, GND2 
CAP1+ 
CAP1- $T2101C 
CAP2+ 
CAP2- 
V1 
V3 
va eH 
Caps. = Fa 
: ok 
ee Bo BEE z 
SE2SRRE 
Fook a4 
mer Te 
sia 2 = 
Note: 1. C1= 0.1uF ~ 1.0 uF, depends on the size of LCD panel. 4 
2. R11 is for the compensation of cross talk, and is about 5 times of R1 or less. 
3. All POFF should be connected together even if voltage converter is not used. CONTROLLER 
4.Substrate connect to VCC. (ST21 00) 
5.4 1/80 duty, 160 segments, 4X set-up 
LCD PANEL 
160 SEG x 80COM 
cOMs0 COM1 ‘SEG1 SEG80 ‘SEGB1 SEG160 
Mes. 080 ot MGC (080 o1 MES. 080 ot 
vec VCC = vcC 
cit UO comises ax ct 
cou GND, GND2 4 GND, GND2 fy GND, GND2 
MODE MODE MODE 
COM/SEG COM/SEG 
CAP3- 
aE ema baal CAP3- 
C1 = 
" ct n 
oo $T2101C yer $T2101C mes $T2101C 
S (oo = 
CAP1- u1 CAP U2 CAP1- U3 
caret Capa CAP2+ 
ra ack | 
‘CAP2- CAP2- CAP2- 
RI Mi = Mi = Vi 2 
v2 2 v2 2 v2 = 
v3 = % V3 = “ ——_v3 = x 
“4 > SBé “4 > SBE ve > S6eE 
% Se d0a86 = % Sag0488/5 = % SagudSlsz 
oogagodgqsamMand GCUGasameia oo oaesameia 
7 
L a 


CONTROLLER 
(ST2100) 


Note: 1. C1= 0.1uF ~ 1.0 uF, depends on the size d LCD panel, 


2.R11 is for thecompensation of cross talk, and is about 5times of Ror less. 
3. AI POFF should be connected together even if vaitage converter is not used! 


4, Substrate connect to VCC. 


5. Two signals, CP and LOAD, must retum to GND after power down. 
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80 com/seg Dot Matrix LCD Driver 


1. Features 
m@ Number of LCD drive outputs: 80 Hm Low output impedance 
m Supply voltage for LCD drive: +5.0 to+12.0V m@ 1-bit serial data input 
m™ Supply voltage for the logic system: +2.4 to m@ Interface with ST2100 LCD controller 
+5.5 V m@ PWM contrast control function 
@ Built-in double/triple/quad DC-DC voltage m Programmable duty ratio: 1/32, 1/48, and 1/80 
converter. m Support cascade function to drive large size 
m@ Low power consumption and high resolution panels 
2. Pad Diagram 
= 
S$5S55S5S5S5ESS5S5SESESESESEEEEEEBSESB 
83] [81] [80] [79] [78] [77] [76] [75] [74] [73] [72] [71] [70] [69] [68] [67] [66] [65] [64] [63] [62] [61] [60] [59] [58] [57] [56] [55] [54] [53 
AC | [84 52] | O51 
“BLANK | [85 51] | O50 
CP | [86 50] | 049 
CKP | [87 49] | 048 
DIN | [88 48] | 047 
GND2 | [89 47} | O46 
POFF | [90 46] | O45 
LOAD | [91 45] | 044 
MODE | [92 44] | 043 
COMISEG | [93 43] | 042 
VCC | [94 42 GND 
CAP1+ | [95 41] | 041 
CAP1- | [96 40] | 040 
V5 | [97 39] | 039 
CAP2+ | [98 38] | O38 
CAP2- | |99 37} | O37 
CAP3- Or 36] | O36 
v1 | (04 A1030B [35] | 035 
V2 | 04 34] | 034 
V3 | (10: 33] | 033 
v4 | ff04 132] | 032 
1)(2)(3)(4)(5] L6) LZ) £8) Lg} (10) [44] [42] [43] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31 < B) 
SSBSSSESESSSESSSHSSSSSKERTSESETRS BS 
3. Block Diagram 
O4 +O2°-O3:*. socedaes. 078 O79 080 
ee a ttt 
VCC/GND | or v5 
V1-V5 80-Bit 6-Level Voltage Driver 
BLANK +—>L] CAP3- 
tL] CAP1+ 
DC-DC 
AC “ , tL] CAP1- 
80-Bit Level Shifter Voltage 
COM/SEG el Converter tL] CAP2+ 
+L] CAP2- 
eae Bi POFF 
ON 80-Bit Latch —] 
—_1] CKP 
DIN A ‘ ‘ 
CP a 80-Bit Shift Register +L] DOUT/FLM 
t 
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4. Pad Description 


Pin Number |Designation |I/O |Description 
1~41,43~81 01~080 O_|LCD common/segment drives 
82 NC 
if MODE=’"H”":Connect to frame marker signal (FLM). Common data is input 
and shift at the falling edge of LOAD signal. 
83 DOUT/FLM - MODE=’"L”: Segment (or common) data is shift and output from this pin. 
Connect to next ST2501 data input if two ST2501 are cascaded. 
Leave it open (NC) when there is no further connection. 
84 | [Alternating signal input for LCD drive waveform 
Dual functions of display off and PWM contrast control signals input. 
- Display off : “L” pulse lasts for more than 2 lines will make all drives to} 
85 output VCC level to turn the display off. 

- Contrast control :“L” pulse asserted during each line will makes the selected 
common drive to output non-selected level to disable this 
line and lower the effective driver voltage output. 

Clock pulse input pin for 80-bit shift register. Data is shifted at falling edge of 

clock. 
86 - Connect to LCD pixel clock for LCD segment data 

- Connect to line latch pulse (LOAD) for common data when 80-common mode 

is selected. 
87 Clock is inputted from this pin and is divided by 32 to be the booster clock. 

Tie to VCC if voltage converter is not used. 

80-bit shift register data input. 

88 - Connect to 1-bit LCD serial data input at segment function 

- Connect to frame marker signal (FLM) when 80-common mode is selected 

Voltage converter circuit on/off switch. 

-“H” :Turn on voltage converter, and display on/off control will be masked to 

be off until 2 AC cycle is passed. 
90 - “L” :Turn off voltage converter and force display to be off 

Note :To ensure the same display-on time, if two or more ST2501 are 

connected, all POFF must be connected together even those don’t use 
their voltage converters. 
01 Latch pulse of the 80-bit display data latch at segment function. Shift clock 
input of shift register at common function. Data is latched when LOAD=”H” 
- MODE="H”: Mixed common and segment functions 
- MODE=’L”: Either common or segment function is selected 
iene COM/SEG 
92,93 | COM/SEG L H 
80 segments 80 commons 
MODE 
H 32 seg / 48 com 48 seg / 32 com 
94 Vpop Power supply for logic and voltage converter circuit 
42,89 GND, GND2 Ground 
95 CAP1+ Connect to booster capacitor 1 positive(+) terminal 
96 CAP'1- Connect to booster capacitor 1 negative(-) terminal 
98 CAP2+ | 0 | Connect to booster capacitor 2 positive(+) terminal 
99 CAP2- Connect to booster capacitor 2 negative(-) terminal 
97 V5 Negative voltage output of booster circuit 
Power supply for LCD drives 
100 CAP3- Connect to booster capacitor 3 negative(-) terminal 
101~104 V1~V4 Inputs of external power supply for LCD drives 


Note: P=power pin, I=input pin, O=output pin 
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5. Application Circuits 
5.1 1/32 duty, 88 segments, 3X set-up 


LCD PANEL 
88 SEG x 32COM 


cove sEGI SECB SECIS SEG SECO SEGEB 
80 or Or PORE a1 om at torr) 
tile, 
ct an) 
Pass 
EU none 
$T2501 $T2502 
ut = u2 
Li» 
: Tee 
| : 
E rod 
3 ME 3 
ay SEE BEDE Sue 


LOAD 


BE 


CONTROLLER 
(ST2100/ST22X X) 


DATAOUT 


Note: 1. C1=0.1uF ~ 7.0 uF, depends on the size of LCD panel 
2 R11 is for the compensation of cross talk, and is about 5 times of R1 or less. 
3. Al POFF should be connected together even if voltage converter is not used. 
4 Substrate connect to VCC. 


5.2 1/48 duty, 112 segments, 4X set-up 


com 


LCD PANEL 
112 SEG x 48COM 


SEGR2 SEG SEG72 SEG?3 SEGI2 


ct 


ct 
ca 


ca 


Gare 


$T2501 
U1 


aEE 


fo) 
fo) 
DOUTALM 
Ac 

A 


ON 


ot 


lect SEGI SEGA) SEGRO SEGH 
Le 
SHA 


$T2503 
U2 


qa 5 8 5 


@e 

FLM 

ac 
Loan 


EE 


CONTROLLER 
(ST2100/ST22XxX) 


DATAOUT 


Note: 1. C1= O.1uF ~1.0 uF, depends on the size of LCD panel 
2. R11 is for the compensation of cross talk, and is about 5 times of 1 or less. 
3. Al POFF should be connected together even if voltage converter is not used. 
4 Substrate connect to VEC. 
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5.3 1/32 duty, 128 segments, 3X set-up 


LCD PANEL 
128 SEG x 32COM 
com CoMa2 ‘SEGI SECIS ‘SECO ‘SEG88 =SEG3O ‘SEG128 
POF O19 080 O48 ot Poe: ‘SEG ‘SECO SEGR ‘SESH 
ine The 
ct MODE ci SH 
Peete Fuge 
>= / = SH2 
CAPI+ 
ca | 
Tower. $T2501 $T2503 
te | eee ui POF u2 
cl 
CJ CAP2- vo 
Mi v2 
v2 
V3 = v3 
8 = V5 
We 48086 WW eae 8 
ageébbe zESB Se5 


| 
cr 


ReELT: 


CONTROLLER 


Note: 1. C1= 0.1uF ~7.0 UF, depends on the size of LCD panel 
2. R11 is for the compensation of cross talk, and is about 5 times of 1 or less. 
3. Al POFF should be connected together even if voltage converter is not used. 
4 Substrate connect to VEC. 


(ST2100/ST22XX) 


5.4 1/32 duty, 48 segments, 3X set-up 


LCD PANEL 
48 SEG x 32COM 


com come2 SEG1 SEG48 


ee COMSEG. 


a 
CAPI- $T2501 


C1 


PIP er 


gs 


Note: 1, C1= 0. 1uF ~ 1.0 uF, depends on the size of LCD panel, 


2. R11 is for the compensation of cross talk, and is about 5 times of R1 or less. 


3. All POFF should be connected together even if voltage converter is not used. CONTROLLER 


4.Substrate connect to VCC. 


(ST2100/ST22XX) 
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5.5 1/80 duty, 160 segments, 4X set-up (ST2501+ST2503x2) 


LCD PANEL 
160 SEG x 80 COM 


coveo cout si soto scott nn Seon Set ns OI SECHEA nn SETI 
‘080 o1 rE ot O18 ott AEE oO O10 (O80 oft 
vec 
Sines 
bee 
ows 
ee $T2501 $T2503 $T2503 
cart U1 PEF U2 Por U2 
ates LJ ao) w 
owe . a 
a = “ @ 
Mog lk af 7 po ae 8 poe ye 8 
° Bseecbbs aBQE Ses aga8 Se5 
u : 
829 E £ 35 
= 5 Note: 1. C1=0, 1uF ~ 1.0.uF, depends on the size of LCD panel. 
a 2. Ri te fer hw companaaton of eres tak, ae i aout 6 tnos of cto 
.Al POFF should be connected together aven if voltage converter is not used 
CONTROLLER 4 Substrate connect to VEC. 
(ST2100/ST22XX) 
5.6 1/80 duty, 160 segments, 4X set-up (ST2501x3) 
LCD PANEL 
160 SEG x 80COM 
comen com 01 $090 e081 se6160 
voc 080 or Nac 080 or voc 080 o1 
i Tele : 
= Uohises ile ot 
ge ayo, coz ayo, ono ap, GNoz 
} = MODE: + tH mooe > Hmooe 
{ es = Teese = esis 
S Pam hal CAPS. 
° I+ ct + 
ee $T2501 ek et $T2501 ue $T2501 
. ut A U2 : u3 
Ghee Lopes heat 
ack | 
CAP2. LI cones: CAP2. 
i £ ofe vf fo i = off 
% Sa303882 eB 3 BBs Ba 2 sklb= 
BeRaSSRPa S88 25RRa geass 


Note: 1. C1=0.1uF ~ 1.0 uF, depends on the size of LCD panel. 
2.R11is for thecompensation of cross talk, and is about Stimes of R1 or less! 
3. AIPOFF shouldbe connected together even ifvoltage converter is net used} 


CONTROLLER 44Substateconectio VEC. 
(ST2100) 
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Dot Matrix LCD Driver/40 SEGMENT 


Features 


1. 

m Number of LCD segment drives: 40 (20x2) 
@ Supply voltage for LCD drive: 12.0 V Max. 
m Supply voltage for the logic system: +2.4 to 
a 
a 


+5.5 V 


Low power consumption 
Low output impedance 


2. General Description 

The ST2502 is a dot matrix segment LCD driver LSI that is fabricated by advanced low power 
CMOS silicon gate technology. It is suitable for driving various small/medium scale and different 
display resolution LCD panels, and is useful for personal equipments or other consumer 
applications. This chip consists of two 20-bit shift register, data latch, and 4-level driver. It converts 
serial data, which is received from LCD controller (ex: ST2100/ST22XxX) to parallel data and outputs 
LCD driving waveform to the LCD panel. This LSI can drive a variety of LCD panels because of the 


1-bit serial data input 

Interface with ST2100/ST22XX LCD controller 
Support cascade function to drive large size 
and high resolution panels 

Shift to left or right options for different glass 


SsT2502 


cascade capability, and also the flexibility of bias voltages which are provided externally. 


3. Pad Diagram 


SEG12 


SEG13 
SEG14 
SEG15 
SEG16 
SEG17 
SEG18 
SEG23 
SEG26 
SEG27 


> 
N 


SEGQ| | 48 


> 
@ 
» 
= 


SEG10) | 49 


SEG11| [59 


SEG8 | | 54 


SEG7 | | 52 


VCC | | 53 


SEG6 | | 54 


SEGS5| | 55 


SEG4 | | 56 


SEG3| | 57 
SEG2| | 58 
SEG1 | | 59 


VEE 


LOAD 


wo 


cP 


GND 
MODE 


SEG28 


SEG29 


SEG34 


SEG33 


SEG32 
SEG31 
SEG30 
SEG35 
SEG36 
SEG37 
SEG38& 


SEG39 


SEG40 


Sit . 
3. Block Diagram 


SEG 14. cissisessesivonesirn SE G20 SEG 21a ssisissvessedorrene SEGAD. 
VO }——+} 
- 20-Bit 4-Level Voltage Driver }-——e——; 20-Bit 4-Level Voltage Driver 
V5. }--——> 
tt ia 
20-Bit Data Latch _——$— 20-Bit Data Latch 
ia {7 
20-Bit Bidirectional Shifter + 20-Bit Bidirectional Shifter 
ry ry 
M >| 
clL1t-——*_—Control +———_—— 
CL2 -———*_ 
MODE DL1SHL1DR1 DL2 SHL2DR2 


v1 
V4 


VCC 
GND 
VEE 


4. Pad Description 


Pin Number |Designation {I/O |Description 
1 VEE | |Power supply for LCD drives 
2 LOAD | |Latch pulse of two 40-bit display data latch. 
3 cP | Clock pulse input pin for two 40-bit shift registers. Data is shifted at falling 
edge of clock. Connect to LCD pixel clock for LCD segment data 
4 GND P |Ground 
56 DL1.DR1 0 If SHL1=0 data is inputted from DL1 and then outputted to DR1 
, y If SHL1=1 data is inputted from DR1 and then outputted to DL1 
78 DL2,0R2 | VO | SHC2=1 data is inputted from DR2 and then outputted to DL2 
9 AC | |Alternating signal input for LCD drive waveform 
10 SHL1 | |Direction control of first 20-bit shift register 
11 SHL2 | |Direction control of second 20-bit shift register 
12 MODE | |Connect to GND for normal operation 
13~18 oa | {Inputs for external power supply for LCD drives 
19~52,54~59 |SEG1~SEG40 | O |LCD segment drives 
53 VCC P_ |Power supply for logic circuit 


Note: P=power pin, I=input pin, O=output pin 
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5. Application Circuits 
5.1 32 duty, 88 segments, 3X set-up 


LCD PANEL 
88 SEG x 32 COM 


eae O19... 080 Oe as a1 Pon Oe on Ot. O40 
ie sees 
SVAN TU comses c SH 
GND, GND2 GND 
MODE 
CAP1+ 
ci SR 
(Chee $T2501 $2502 
CAP2+ 
ok U1 _ U2 
ae 
vo 
V1 M 
V2 V2 
V3 V3 
r : r 
T caps. 5 aku TH vee a 
oS oo 6/8 [5 z ee NRe on O) a: 
O Oca a. | a a8 ad) (a= 6 
e228 bE 5 
So 8 IS < Note: 1. C1=0.1uF ~ 1.0 uF, depends on the size of LCD panel. 
4 2. R11 is for the compensation of cross talk, and is about 5 times of R1 or less. 
3. All POFF should be connected together even if voltage converter is not used. 
CONTROLLER 4.Substrate connect to VCC. 
(ST2100/ST22XX) 
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LCD Driver Product Line 


Character LCD Controller / Drivers 
Graphic LCD Drivers 
Single Chip LCD Controller / Drivers 


Sironi 


Character LCD Controller/ Drivers Series 


#COMx Booster 
Part No. #SEG VDD |VLCD Bias VO Package REMARK 
4 OR 8bit ‘ 
ST7066U | 16CX40S | 2.7~5.5 | 3~10 Xx PARAELL Bare chip 
40CH F i . 
ST7065C 2.7~5.5| 3~11| X -- Bare chip Max display : 
DRIVER P /80x1 or 40x2 
80SCH ._ | 9x8 dot chars 
ST7063C DRIVER 2.7~5.5 | 3~11 x == Bare chip (with additional drivers) 
16Cx80S 4 OR 8bit 
ST7070 (496 char | 2.7~5.5| 3-7 Xx PARAELL | Bare chip 
built-in) 3/4 SPI 
4/8 bit P Max display : 
Sree | eo nee |2:775.5|2.7-7) p2%—| serial |Gold bump] 16x2 
I2C 5x8 dot chars 
. Max display : 
sT7036 | eS | 755 |27-7| 2X _| VBPEP | Gold bump |20x2 or 16x3 
ST7036i +80 icons Ext 2C I2C 5x8 dot chars 
et 4/8 bit 
ST7920 33Cx64S | 2.7~5.5| 3-7 EXT Gi Sans Bare chip [Built-IN 8192 chinese font 
2C (16x16 dot) 
' —_|max display:16x2 
ST7921 96S driver | 2.7~5.5 | 3~7 x --- Bare chip 
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ST 70O66U 


16Cx40S Dot Matrix LCD Controller / Driver 


1. Features 

m 5x8and 5x 11 dot matrix possible m Programmable duty cycles 

m@ Low power operation support: - 1/8 for one line of 5 x 8 dots with cursor 
- 2.7 to 5.5V - 1/11 for one line of 5 x 11 dots & cursor 

m Wide range of LCD driver power - 1/16 for two lines of 5 x 8 dots & cursor 
- 3.0 to 10V m Wide range of instruction functions: 

m Correspond to high speed MPU bus interface Display clear, cursor home, display on/off, 
- 2 MHz (when VCC = 5V) cursor on/off, display character blink, cursor 

m 4-bit or 8-bit MPU interface enabled shift, display shift 

m 80 x 8-bit display RAM (80 characters max.) Pin function compatibility with HD44780, 

m 13,200-bit character generator ROM for a KS0066 and SED1278 


8 
total of 240 character fonts(5 x 8 dotor5x11 m Automatic reset circuit that initializes the 
dot) controller/driver after power on 
m 64 x 8-bit character generator RAM m@ Internal oscillator with external resistors 
- 8 character fonts (5 x 8 dot) m@ Low power consumption 
- 4 character fonts (5 x 11 dot) m QFP80 and Bare Chip available 
m 16-common x 40-segment liquid crystal 

display driver 


2.General Description 


The ST7066U dot-matrix liquid crystal display controller and driver LSI displays alphanumeric, 
Japanese kana characters, and symbols. It can be configured to drive a dot-matrix liquid crystal 
display under the control of a 4- or 8-bit microprocessor. Since all the functions such as display 
RAM, character generator, and liquid crystal driver, required for driving a dot-matrix liquid crystal 
display are internally provided on one chip, a minimal system can be interfaced with this controller/ 
driver. 


The ST7066U has pin function compatibility with the HD44780, KSO066 and SED1278 that allows 
the user to easily replace it with an ST7066U. The ST7066U character generator ROM is extended 
to generate 240 5x8(5x11) dot character fonts for a total of 240 different character fonts. The low 
power supply (2.7V to 5.5V) of the ST7066U is suitable for any portable battery-driven product 
requiring low power dissipation. 

The ST7066U LCD driver consists of 16 common signal drivers and 40 segment signal drivers 
which can extend display size by cascading segment driver ST7065 or ST7063. The maximum 
display size can be either 80 characters in 1-line display or 40 characters in 2-line display. A single 
ST7066U can display up to one 8-character line or two 8-character lines 
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3. Pad Arrangement 


8 & & &§ &§ & & 8 & 8S BS 8 8 & B 
oO Oo oO oO Oo oO oO oO oO Oo oO oO oO oO oO oO 
o 2 & &® & & & & & & & & & & & G 
2 ® ® 89 8 8 8 G8 8 8 G8 8B HF B HB DB 
sec22| | 1 ||80]/79]/78]|77||76|/75]|74][73||72]]71]|70] |e9| | 68] |e7| 66] Jes] 64] |secso 
sec21| | 2 63| |SEG4o 
sec20| | 3 62| |comie 
secia| | 4 1 61| |comis 
1 
1 
SEG18 5 H 60) |com14 
1 
seci7| | 6 | 59] |comi3 
1 
secie| | 7 i 58] |com12 
i 
secis| | 8 57| |com11 
seci4| | 9 56| |CoMto 
seci3| |10 55| |comos 
SEG12 11 54 COMmOos 
secit| [12 Chip Size | 53] |como7 
2300x3000um 
secio| | 13 . 52| |comos 
Coordinate : Pad 
secos| [14 Center 51] | comos 
Origin : Chip Center 
SeEGo8| | 15 Min Pad Pitch : 120 um 50) |COMo4 
Pad Size : 96x96 um 
seco7| | 16 49] |como3 
secos| | 17 48] |comoz 
secos| |18 47| |comot 
secoa| |19 46| /pB7 
seco3| |20 45| /pB6 
seco2| 21 44| DBs 
seco1| | 22 43| |DB4 
enp) [23 42| /pB3 
ose1) |24|)/ 25) |26]|27|)28|/29]|30| {31} /32]|33]| 3 |/35||36]|37])38||39]|40])41| |ps2 
y 5 gS ® = 8 5 8 =o 9 ue = 
: a ee ee a 8 
fo) 
Substrate Connect to Vop. 


4. Application Circuit 


Dot Matrix LCD Panel 


Note:Regsister=2.2k~10K ohm 
\VR=10K-30Kohm 


Comite Sepa a a, ag 7 SET pep 
voo ok, voo D2 
Fos oR res ori 
su ST7065 cu suit ST7065 cut 
SH a SHL2 oi 
vss M vss Mw 
vee vee 
ee Ve NV Ve a6 
ST70BBU co | 

GND t 

cl t 

cut 

t 

vi 

v2 { 1 1 

vs eam I 

va 

DBO-DB7 NB ba 
pegsister | Regsster | regsister | Regsiser | regsster | ve 
Voo(+5V) fo AA sN/\ sN\/\ tN\V\ +\V\; -Vor GND 
Towieu 
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Correspondence between Character Codes and Character Patterns (ROM Code: 0A) 


ere i OA 


fee=40] 00000001 ]0010]0011 [o190)9101] 0110/0111 to90)to04 1910/1011 |rv00 |rt0% [i140 [tv14 | 


mia | BaF) || EBEeE 
ee eed 
Cee TE 
a EEN IE TEE 
Be 


= 


}e[3|e| 


ce EEN | 
ee EAE 
mE Nel IE NEIEEy 
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Correspondence between Character Codes and Character Patterns (ROM Code: 0B) 


NO. 1 08 


fes-49]0000) 0001 [0010}0011 [o100]9101]01100119 [1000 00% froto [itt [1100 [1404 [1110 


mae] GG ESE. table 
oo 

(1) 

pono) [eta ealae |e UE | ee 
pol A] (PSR lee] eee 
pom co] [ot fe [tie ta] | (FAIS 
prof] Ear (Pa Ue] | SE) ecalee|Ae] [|i ie 
pro] | A |e AES Et ee et | 
mk eee ea eal 


EE 
WE 
BA 
er | 
ome 
EI ae! 
Ee Lea 
CE el eae 


eee 
OBER 
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Correspondence between Character Codes and Character Patterns (ROM Code: 0E) 


ee oe OE 


[es=40) 00000001] 0010]0011)/6100]0101)9110]0119} 1000] 1094 [1010] 1011 [rig [1101 | 


CG 
mia | Bar FOeSe.| lp 
eer ad 
ee ae 
a EL A 
oe eel ae 


ce EEN | 
eel 
Mo ee IE 
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5. LCD and ST7066U Connection 
5.1 5x8 dots, 8 characters x 1 line (1/4 bias, 1/8 duty) 


2 
Xe) 
© 
So 
éK 
= 
n 


LCD Panel: 8 Characters x 1 line 


5.2 5x11 dots, 8 characters x 1 line (1/4 bias, 1/11 duty) 


fq i 


ST7066U 


LCD Panel: 8 Characters x 1 line 


Sironb 


5.3 5x8 dots, 8 characters x 2 line (1/5 bias, 1/16 duty) 


= 
o 
©o 
i=) 
| 
| 
n 


LCD Panel: 8 Characters x 2 line 


5.4 5x8 dots, 16 characters x 1 line (1/5 bias, 1/16 duty) 


ST7066U 


eeoe 


LCD Panel: 16 Characters x 1 line 
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SHTONIK ST7065C 


40CH Segment/Common Driver for Dot Matrix LCD 


1. Function 
m Dot matrix LCD driver with two 20 channel @ = Input/output signals 

outputs - nput : Serial display data and control pulse 
™ Selectable function to use common/segment from controller IC 

drivers simultaneously - Output : 20 X 2 channels waveform for LCD 
H@ Bias voltage (V1 ~ V6) driving 


Display driving bias : static to 1/5 m Power supply for LCD voltage (VDD~VEE) : 
Power supply for logic : 2.7V ~ 5.5V 3V ~ 11V 
m 64 Pin QFP package and bare chip available 


2. Feature 
|_| 
| 


3.General Description 


ST7065C is a segment/common driver for dot matrix type LCD display. It features 40 channels with 
20 X 2 bits bi-directional shift registers, data latches, LCD drivers and logic control circuits. It is 
fabricated by high voltage CMOS process with low current consumption. 


The ST7065C can convert serial data received from a LCD controller, such as ST7066U, into 
parallel data and send out LCD driving waveforms to the LCD panel. The ST7065C is designed for 
general-purpose LCD drivers. It can drive both static and dynamic drive LCD. The LSI can be used 
as segment/common driver. 


The ST7065C has pin function compatibility with the KSOO65B that allows the user easily to replace 
it with a ST7065C. 


4.Pad Arrangement 


48) | 47) | 46) | 45] | 44] | 43] | 42] | 41] | 40] | 39] | 38} | 37} | 36} | 35] | 34] | 33] | 32] | 31 


Size : 2310x1830um 
Coordinate : center 

Min. PAD Pitch: 120um 21 
52. PAD Size : 85x90;1m 


G798E 


"G798E" Marking : Easy to find the PAD 


2 3 4 5 6 7 8 9 10} | 114 12) ]13)]14]] 15] | 16] | 17] / 18] | 19 


Substrate connect to VDD. 
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5. Application Circuit: (2Line x 24Word) 


Dot Matrix LCD Panel 


Com 1-16 Seg 1-40 Seg 1-40 Seg 1-40 
5 7 pre} J pR2|-—__ 
vob pi2 ke, vob DL2 fe, 
FCS DRI FCS prt | 
suit ST7065C cu suit ST7065C ci1;-—_ 
f SHL2 cL2 t SHL2 ciz|__ 
vss M vss MLL 
VEE VEE 
vi [ v3 v4 WS \vo Vi v2 v3 v4 v5 We 
L_4 L_4 
ST7066U yoo t 
GND + 
cL2 4 
cLt + 
M ry 
v1 
v2 + 4 + 
v3 4 ry * 4 
v4 
DBO-DB7 ia ™ : 
Regsister | Regsister | Regsister | Regsister | Regsister | VR 
Vec(+5V) -V or GND 
ot M+) My +) +N, 0 
To MPU 


Note:Regsister=2.2K~10K ohm 
VR=10K~30Kohm 
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80 Channel Segment Driver for Dot Matrix LCD 


1. Function 


m Dot matrix LCD driver with two 40 channel @ input/output signals 

outputs - Input : Serial display data and control pulse 
m@ Bias voltage (V1 ~ V4) from controller IC 

- Output : 40 X 2 channels waveform for LCD 
driving 

2. Feature 
m Display driving bias : static to 1/5 m Power supply for LCD voltage (VDD~VEE) : 
m Power supply for logic : 2.7V ~ 5.5V 3V ~ 11V 


100 Pin QFP package and bare chip available 


3. General Description 


ST7063C is a segment driver for dot matrix type LCD display. It features 80 channels with 40 X 2 
bits bi-directional shift registers, data latches, LCD drivers and logic control circuits. It is fabricated 
by high voltage CMOS process with low current consumption. 

The ST7063C can convert serial data received from an LCD controller, such as ST7066U, into 
parallel data and send out LCD driving waveforms to the LCD panel. The ST7063C is designed for 
general purpose LCD drivers. It can drive both static and dynamic drive LCD. The LSI can be used 
as segment driver. 

The ST7063C has pin function compatibility with the KS0063(B) that allows the user to easily 
replace it with an ST7063C. 


4.Pad Arrangement 


78||77||76| | 75| | 74] |73| |72| |71| | 70} |69| | 68 | | 67 | | 66 | | 65 | | 64 | | 63} | 62] |61| |60| |59| |58] | 57] | 56] | 55] | 54] | 53] | 52] | 51] | 50] | 49 
79 48 
80 47 
81 46 
82 45 
83 44 
4 
o ec re Re 7 43 
3 1 
| {es 1 a2 
& i 
on 86 re H 41 
8 i 
e | [e (0,0) i | 40 
=e rr 2 
Sy eB SS q 39 
2 ' 
Ba] {89 i 38 
a 
. 90 37 
a Size: 3800x2600um | a 
2 Coordinate : center i 
93 34 
94 Circle hefe to find the first PAD Min. PAD Pitch : 120um 33 
4 "GT93E" Marking : Rasy to find the PAD 
95 D pe, 32 
@ AD Size : 90x90um 
+ 
96 G793E 34 
4 2 3 4 5 6 7 8 9 |} 10} | 11] | 12] | 13] | 14] | 15] | 16) | 17] | 18] | 19] | 20] |21| |22| | 23] | 24| | 25] | 26 | | 27| | 28] | 29} | 30 
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5. Application Circuit : (2Line x 40Word) 


Dot Matrix LCD Panel 


Com 1-16 Seg 1-40 Seg 1-80 Seg 1-80 
= tt 9 pre} +}p1 2 DR2|___ 
vob pi2 ke, vob pike, 
DRI pri |_I 
sHL1 ST7063C cu sHLt ST7063C o1}—_ 
= SHL2 cL2 i SHL2 ci2|__ 
vss M vss ML 
VEE VEE 
Vi v2 v3 V4 Vi v2 va 4 
L_} L_} 
ST7066U \oc¢ t 
GND 4 
cL2 4 
cli ‘ 
M 4 
v1 
v2 + 
v3 + + 
v4 
DBO-DB7 v8 7 
Regsister | Regsister | Regsister | Regsister | Regsister VR 
won LL Lay LL yo vo 
To MPU 


Note:Regsister=2.2K~10K ohm 
VR=10K~30Kohm 
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16Cx80S Dot Matrix LCD Controller/Driver 


1. Feature 
m 5x8 dot matrix possible m Programmable duty cycles 
m@ Low power operation support: - 1/8 for one line of 5 x 8 dots with cursor 
- 2.7 to 5.5V - 1/16 for two lines of 5 x 8 dots & cursor 
m Wide range of LCD driver power m Wide range of instruction functions: 
- 3.0 to 7.0V Display clear, cursor home, display on/off, 
Hm Support high speed serial interface cursor on/off, cursor blink, cursor shift, 
™ Correspond to high speed MPU bus interface display shift 
- 2 MHz (when VCC = 5V) m Automatic reset circuit that initializes the 
m 80 x 9-bit display RAM (80 characters max.) controller/driver after power on 
m 19840-bit character generator ROM for a total m Internal oscillator with external resistors 
of 496 character fonts(5 x 8 dot) m Low power consumption 
m 64 x 8-bit character generator RAM m Bare chip available 
- 8 character fonts (5 x 8 dot) 
m 16-common x 80-segment liquid crystal 
display driver 


2. General Description 


The ST7070 dot-matrix liquid crystal display controller and driver LSI displays alphanumeric, 
Japanese kana characters, and symbols. It can be configured to drive a dot-matrix liquid crystal 
display under the control of a 4- or 8-bit microprocessor. With high speed serial interface(3-line SPI , 
4-line SPI), the external MCU can control ST7070 directly. Since all the functions such as display 
RAM, character generator, and liquid crystal driver, required for driving a dot-matrix liquid crystal 
display are internally provided on one chip, a minimal system can be interfaced with this controller/ 
driver. 


The ST7070 has function partial compatibility with the HD44780, KSO066 and SED1278 that allows 
the user to easily replace it with an ST7070. The ST7070 character generator ROM is extended to 
generate 496 5x8 dot character fonts for a total of 496 different character fonts. The low power 
supply (2.7V to 5.5V) of the ST7070 is suitable for any portable battery-driven product requiring low 
power dissipation. 


The ST7070 LCD driver consists of 16 common signal drivers and 80 segment signal drivers which 
can extend display size by cascading segment driver ST7921. The maximum display size can be 
either 80 characters in 1-line display or 40 characters in 2-line display. A single ST7070 can display 
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3. Pad Arrangement 


VCC 
vo 


v2 


GND 


Osct 


osc2 
cL 
CL2 


ovoas 
6934S 
8943S 
2€94S 
9€94S 
Seoas 
veoas 
e€94S 
ceoas 
L€94S 
o€93s 
6294S 
8904S 
2¢94S 
9934S 
ScO4S 
yeo3s 
€¢94S 
eco4s 
beO4s 
0948 
6194S 
8194S 
L}94S 
9193S 
SLOSS 
vLOAS 
€L94S 
clas 
LL94S 
0L93S 
6934S 
8934S 
2948 
9934S 
SOAs 
vols 
€94S 
c94s 
LAS 
LWOO 
cWOO 
gWNO09 
yNOD 
SWOO 
909 
ZWO9 
8WO09 


Ga 
[eq 


CU ie ee 


a 


84 


a 


En BES ES GU ESI Es 


A7AMwFAwRE eB 


4 fo] 6 SS ey 


"qf fg fe 


fy 


[eq fq 9 fe 


BeBe 


(0,0) 


317070 


4] Bh) BB ew 


Chip Size : 1750um X 5340um 
Coordinate : Chip Center 


Origin : Chip Center 


Min Pad Pitch : 105um 
Average Pad Pitch:110um 
Pad Size : 90um X 90um 


69] (eq Gi 


Ee ee 


51 


7~AAAA HA & 


31 


2] 27) 8] BI) Ba 


DARA AE 


198) 


17] 


6] 


1 


15) 


3 


10) 


12] 


4] 


DB7 
XRESET 


DB6 
DB5 
DB4 
DB3 
DB2 
DB1 
DBO 


PSB 
RW 


0893S 
6494S 
8194S 
2194S 
9L94S 
SLOAS 
vLOAS 
€L94S 
cL94S 
b494S 
0494S 
6994S 
8994S 
2994S 
9994S 
S994S 
yo9oas 
€994S 
c994S 
}994S 
0993S 
6s94S 
8S94S 
2993S 
9S94S 
SSoas 
yS9AS 
€so3s 
esoas 
}SO4S 
0soas 
6794S 
8793S 
Ly94S 
9v94S 
SvOAS 
vvo3s 
&y94S 
cvoas 
by94S 
9LWOO 
SLWOO 
vLNOO 
€LWOO 
cLWOO 
LLWOO 
OLWOO 
609 
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Correspondence between Character Codes and Character Patterns (ROM Code: OB) 


ST7070-0B-01 
fes=40]000]0001]0010|0011 [or00]0101[0110 [0111 [1000|1001 [1010 1011 [1100 [1101 [1410 [111 | 


cG 
OOOO} RAN 
(1) 
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Correspondence between Character Codes and Character Patterns (ROM Code: 0B) 
ST70 eae 


[b?-b4] bal 5) 
b3=bo| 


EE 
oe 
Se EE 
Me ELL 
OE AED 
aL LL 
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4. Application Circuit 


Dot Matrix LCD Panel 


2 (Line) X 40 ( Characters ) 
5X8 dots/character 


ST7070 


RS/RW/E/DB0-DB7 


Com 1-16 Seg 1-80 D 


To MPU 


Jt»! DL1 Seg 1~96 DR2 #_-——_ >| DL1 Seg 1~24 DR2 
vec DL2 ke vec DL2 ke 
DRI DRI 
SHL1 ST7921 cli SHL1 ST7921 cL 
to SHL2 cL2 t SHL2 cL2 
vss M vss M 
vo vo 
v2 v3 v2 v3 
+ 
+ 
¢ 
+ 
+ 
+—_+ 
+ * 
+ 
VR Resistor Resistor Resistor | se | Resistor 
Vec(+5V 
“OL Net N+ y+ y+ y+ IY) —0 vs 


Note:Resistor=2.2K~10K ohm 
VR=10K~30Kohm 


5.LCD and ST7070 Connection 
5.1 5x8 dots, 8 characters x 1 line (1/4 bias, 1/8 duty) 


060 


LCD Panel: 8 Characters x 1 line 
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5.2 5x8 dots, 8 characters x 2 line (1/5 bias, 1/16 duty) 


LCD Panel: 8 Characters x 2 line 


5.3 5x8 dots, 16 characters x 1 line (1/5 bias, 1/16 duty) 


ij 


e 
LCD Panel: 16 Characters x 1 line 
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6. The MPU Interface 


The ST7070 Series can be connected to 6800 Series MPUs. Moreover, using the serial interface it 
is possible to operate the ST7070 series chips with fewer signal lines. 

The display area can be enlarged by using multiple ST7070 Series chips . When this is done , the 
chip select signal can be used to select the individual Ics to access. 


6.1 6800 8 bits Series MPUs 


VCC 
RS }+——____RS 
DO to D7}«—___~—____»D0 to D7 
2 R/wW}——————RIW $T7070 
= E -—E 
/ / 
RES RES 
GND 
| When use external bias 
resistor 
must connect 
VSS 
6.2 6800 4 bits Series MPUs 
VCC 
0 to D3 
Rs|-—_______5]rs 
| 
D4 to D7}«———_»——_»)D4 to D7 ' 
| 
D> RW}+——————>|rRw $T7070 
a. 
= E}_________5]E | 
I 
/ / ; 
RES RES 
| 
| 
GND ; 
| When use adie bias 
resistor 
must connect 
VSs 
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6.3 Using the Serial Interface-For 4 SPI 


VDD f 
vec VDD 
¢#———_D0 to D5 PSB 
RS >RS peepee 
! ! 
| R I 
D7(SI) >D7(SI) vo t I 
\ R I 
\ I 
D6(SCL) >| pe v1 ' 
> T7070 Ro 
a D5(CS}#————--—_» DCS) V2 ; 1 
= Be ot 
! I 
RIW v3 ! 
ae | 
E V4 + I 
; eR | 
GND /RES > /RES GND 1 =Vss H 
| When use external bias 
resistor 
* % must connect 
vss 
6.4 Using the Serial Interface-For 3 SPI 
VDD { 
vcc VDD 
¢——_D0 to D5 PSB 
aes --tMecD 
! R 1 
I 1 
D7(SI) >D7(SI) vo +t 1 
I R 1 
I 1 
D6(SCL) >| D6(SCL) v1 ' H 
=] 7070 1 Ro 
a D5(CS ~D5(CS) V2 7 ' 
= Roy 
+— RW Vv3l44 
Rot 
E val to 
, eR | 
GND /JRES > /RES GND 1 =\vss i 
When seo axel bias 
6 e resistor 
must connect 
VSS 
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17Cx80S Dot Matrix LCD Controller/Driver 


. Features 
5 x 8 dot matrix possible m Wide range of instruction functions: 
Low power operation support: Display clear, cursor home, display on/off, 
- 2.7 to 5.5V cursor on/off, display character blink, cursor 
Range of LCD driver power shift, display shift, double height font 
- 2.7 to 7.0V m Automatic reset circuit that initializes the 
4-bit or 8-bit or serial MPU interface enabled controller/driver after power on and external 
80 x 8-bit display RAM (80 characters max.) reset pin 


10,240-bit character generator ROM for a 
total of 256 character fonts (max) 

64 x 8-bit character generator RAM (max) 
16-common x 80-segment and 1-common x (low power consumption ) 
80-segment ICON liquid crystal display driver Com/Seg direction selectable 


m Internal oscillator (Frequency=540KHz) and 
a 
a 
16 x 5 -bit ICON RAM (max) m Multi-selectable for CGRAM/CGROM size 
a 
a 
a 


external clock 
Built-in voltage booster and follower circuit 


Be HH HHeeeee = 


Programmable duty cycles Instruction compatible to ST7066U and 
- 1/8 or 1/9 for one line of 5 x 8 dots with KSOO66U and HD44780 

cursor I2C Bus Available(ST7032i) 
- 1/16 or 1/17 for two lines of 5 x 8 dots & Gold-bumped chip available 

cursor 


2. General Description 


The ST7032 dot-matrix liquid crystal display controller and driver LSI displays alphanumeric, 
Japanese kana characters, and symbols. It can be configured to drive a dot-matrix liquid crystal 
display under the control of a 4-/ 8-bit or serial interface microprocessor. Since all the functions such 
as display RAM, character generator, and liquid crystal driver, required for driving a dot-matrix liquid 
crystal display are internally provided on one chip, a minimal system can be interfaced with this 
controller/driver. 


The ST/7032 character generator ROM is extended to generate 256 5x8dot character fonts for a 
total of 256 different character fonts. The low power supply (2.7V to 5.5V) of the ST7032 is suitable 
for any portable battery-driven product requiring low power dissipation. 


The ST7032 LCD driver consists of 17 common signal drivers and 80 segment signal drivers. The 
maximum display RAM size can be either 80 characters in 1-line display or 40 characters in 2-line 
display. A single ST7032 can display up to one 16-character line or two 16-character lines. 


No extra drivers can be cascaded . 


3. Pad Arrangement 


Chip Size: 5130.0 x 1080.0um sha OOOH eeerececeeeecveeeccvseccsecccessessevcee BOS. 4k 
H Bump Pitch : 62um (min) a a 
M Bump Size : * Sek 
Pad No.1~54 : 54 x 97um 2 ‘Po 

Pad No.55~152 : 40 x 97um 

. Center on Center on . 
O  (-2470,-445) (2470, -445) o 

68 a 3 139 
IYOOOOH «eee eee cer ccc ccccccceecccssessesecses Oooo 


69 138 
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4. LCD and ST7032 Connection 


SHLC/SHLS ITO option pin can select at different direction for LCD panel 


m Com normal direction/Seg normal direction 


ABCDEFGHIJKLMNOP 
QRS TUVWXY ZABCDEF 


2Line x 16 Characters, SHLC=1,SHLS=1 


m Com normal direction/Seg reverse direction 


YOUM_1>ACIHDAAGIAA 
4AAGIEANYXWVUT e&AHO 


2Line x 16 Characters, SHLC=1,SHLS=0 


m Com reverse direction/Seg normal direction 


OB2 LNAMXASVBCDEE 
VBCDEECHIIKIFWNUOb 


2Line x 16Characters, SHLC=0,SHLS=1 


m Com reverse direction/Seg reverse direction 


4SAq0DYIVZAXMAN_LSHO 
dONWINCIHDASADaV 


2Line x 16Characters, SHLC=0,SHLS=0 
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5. Application Circuit 
ST7066U normal mode 


Use internal resistor(9.6K ohm) and contrast adjust with external VR. 
Booster always off. 

Has 240 character of CGROM and 8 characters of CGRAM 

Internal oscillator. 


Dot Matrix LCD Panel 


VDD 


vop —| vout Com 1-16 Seg 1-80 aa 
VIN SHLC 
CAP1N OSB 
—| GapiP ST7032 EXT 
Vio OPF1 
vi SPRY 
amy opR2- + 
— V4 RS,R/W,E,CSB,DBO-DB7,XRESET 


To MPU 


Extension mode 

m@ Use internal follower circuit. 

@ Booster has 2 times pump. 

M@ Has 240 character of CGROM and 8 characters of CGRAM 
@ Internal oscillator 


Dot Matrix LCD Panel 


VDD. 


vouT Com 1-17 Seg 1-80 ae 
SHLS 


SEIN ss T7032 Ei 


I 
1 


V4 RS,R/W,E,CSB,DBO-DB7,XRESET 


"Tm [ 

TLL TF 
SSSS 
9gs¢ 


To MPU 
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for glass layout 


mM ST7032 over Glass,6800 serial 8bit interface, with booster and follower circuit on. 


ABCDEFGHIJKLMNOP 


ST7032 over Glass 


Pin connection: 
1.EXT=0 
2.0PR1=0 
3.0PR2=0 


QRSTUVWXYZABCDEF 


4.SHLC=0 


5.SHLS=1 

6.0PF1=0 

7.OPF2=0 

8.CLS=1 

9.6800 serial 8bit interface 


S 
10.Vout=VIN(max 3.5V) x 2 
11.C1 connect 0.1uF~1uF(SMD) 
ql 12.C2 connect 0.47uF~2.2uF(SMD) y 
OwWOne 
=r ST7032(IC bottom guges 
OOS0 
o=sou x 
2 T cc cer i tr R 
E VVAA AAE VVE EE ssoo000 OOE 
s OOPPCVEPPSVPOOSVSSVVVVVHHPPPPVVVDDDDDDDD c¢ ssslOoogs 
TVVVVVVUU11LSX11TSSUUTSTTIIDODLLRRFFSSSBBBBBBBB RSRCCE[OOS_A 
TZOOLIS432100TTNNSSTPP4SBTT3S21NNDDDSC2121S5SSS76543210EWBS21T 
KKK KK KK l xx xx 
ct fefeceeceee 
= 2c 
© 
BO o oe "22555 
GgeeReReee 2620h 


mM ST7032 over Glass,6800 serial 4bit interface, with booster and follower circuit on 


ABCDEFGHIJKLMNOP 


ST7032 over Glass 


Pin connection: 
1.EXT=0 
2.0PR1=0 
3.0PR2=0 


QORSTUVWXYZABCDEF 


4.SHLC=0 


5.SHLS=1 

6.0PF1=0 

7.OPF2=0 

8.CLS=1 

9.6800 serial 4bit interface 
10.Vout=VIN(max 3.5V) x 2 

11.C1 connect 0.1uF~1uF(SMD) 
12.C2 connect 0.47uF~2.2uF(SMD) 


OQwoOreo 
1 Wi Ooo 
=omo] OOSe 
==So00] 
2=ZO0] x 
T co cot TOTT R 
E VVAA AAE VVE EE ss0000 OOF 
s OOPPCVEPPSVPOOSVSSVVVVVHHPPPPVVVDDDDDDDD c ssslOOSe 
TVVVVVVUU14LSX14TSSUUTSTTI | DDDLLRRFFSSSBBBBBBBB RSRCCEIQOOS~A 
SSOOU432100TTNNSSTPP4SBTTSSZ1NNDDDSC2121S8SS76543210EWBS21T 
KR KKK KK | xx xx 
6-6-6 
= Ct a 
Baca 
4 
AOCVOOMAAD<<< 
QHvoowD SHS0GH 
ADNOOS lola) 
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mM ST7032 under Glass, serial interface, with booster and follower circuit on 


w~ooors> 
RLEP HD 
i? n 
* 
te 
= c1 
Mii eeccecece 
RMR KX | xx il 
TVVVVVVVVECCVECCTVPVVTVTTVVVVVSSOOOOVVVODDDDDDDERCROOMUOS_ A 
TEOO] bs 32 OC OOAALSXAAESSOOESEE! | DDODHHPPPPSSSBBBBBBBB WSSSSRLOOSS O 
5 UUPPSSTEPSSBUUSSSSNNDDDLLRRFEFSSS7TE5¢5210 8 CCE 
: Tras tip ttt tt SG2025 245 
5 NN pea 324 e 
2 E00 "looso 
= =ZO0] [owOo>o 
somo] 
Quore 


ABCDEFGHIJKLMNOP 
QRS TUVWXYZABCDEF 


ST7032 under Glass 


Pin connection: 

1.EXT=0 

2.0PR1=0 

3.0PR2=0 

4.SHLC=1 

5.SHLS=1 

6.0PF1=0 

7.OPF2=0 

8.CLS=1 

9.Serial interface 
10.Vout=VIN(VDD) x 2 

11.C1 connect 0.1uF~1uF(SMD) 
12.C2 connect 0.47uF~2.2uF(SMD) 


mM ST7032i under Glass, IIC interface, with booster and follower circuit on 


ta 
fags) 
aD 
kro An 
Q am an 
e® 00 >> 
ry 
« 
= ce re 
= ca 
a 
RRXKKK | x xe 
VVVVVVVVCCCVECCPVPVV VTTVVVVVSSOOOOVVVD DDDDDDDERCROOX\JVOZ_N 
ez00 43210000AALSXAASSSOO SEEI!DDDHHPPPPSSSBBBBBBBB WSSSSRIDOSeO 
UUPPSSTPPISBUU SSSNNDDDLLRRFFSSS?7 6543210 B CCE 
TT414 112 TT TT sc2121 2s 
NN PPB 24 E 
= T 
pe teks) 0050 
=O0 ODWODS 
=Oomoa 
OwOne 


ABCDEFGHIJKLMNOP 
QRSTUVWXYZABCDEF 


ST7032 under Glass 


Pin connection: 

1.EXT=0 

2.0PR1=0 

3.0PR2=0 

4.SHLC=1 

5.SHLS=1 

6.0PF1=0 

7.OPF2=0 

8.CLS=1 

9.IIC interface 
10.Vout=VIN(max 3.5V) x 2 
11.C1 connect 0.1uf~1uf(SMD) 
12.C2 connect 0.47uf~2.2uf(SMD) 


a 


117 


118 


ST7036 


Muti Select Dot Matrix LCD Controller/Driver(1 7Cx1005 or 25Cx80S) 


1. Features 

m 5x8 dot matrix possible m Wide range of instruction functions: 

m@ Low power operation support: - Display clear, cursor home, display on/off, 
- 2.7 to 5.5V cursor on/off, display character blink, cursor 

m Range of LCD driver power shift, display shift, double height font 
- 2.7 to 7.0V m Automatic reset circuit that initializes the 

m 4-bit or 8-bit or serial MPU interface enabled controller/driver after power on and external 

@ 80 x 8-bit display RAM (80 characters max.) reset pin 

m 10,240-bit character generator ROM for a Internal oscillator(Frequency=540KHz) and 
total of 256 character fonts(max) external clock 

m 64 x 8-bit character generator RAM(max) Built-in voltage booster and follower circuit 

Hm Support two display mode: (low power consumption ) 


a 
a 
- 16-com x 100-seg and 80 ICON m Com/Seg direction selectable 

- 24-com x 80-seg and 80 ICON m Multi-selectable for CGRAM/CGROM size 
16 x 5 -bit ICON RAM(max) m Instruction compatible to ST7066U and 
Programmable duty cycles KSOO066U and HD44780 

- 1/8 or 1/9 for one line of 5 x 8 dots with cursor # 1I2C Bus Available(ST7036i) 

- 1/16 or 1/17 for two lines of 5 x 8 dots & cursor m= Gold bumped chip available 

- 1/25 for three lines of 5 x 8 dots & cursor 


2. General Description 


The ST7036 dot-matrix liquid crystal display controller and driver LSI displays alphanumeric, 
Japanese kana characters, and symbols. It can be configured to drive a dot-matrix liquid crystal 
display under the control of a 4-/ 8-bit or serial interface microprocessor. Since all the functions such 
as display RAM, character generator, and liquid crystal driver, required for driving a dot-matrix liquid 
crystal display are internally provided on one chip, a minimal system can be interfaced with this 
controller/driver. 


The ST7036 character generator ROM is extended to generate 256 5x8dot character fonts for a 
total of 256 different character fonts. The low power supply (2.7V to 5.5V) of the ST7036 is suitable 
for any portable battery-driven product requiring low power dissipation. 


The ST7036 LCD driver consists of 17 common signal drivers and 100 segment signal drivers. And 
the second mode is consists of 25 common signal and 80 segment signal drivers. The maximum 
display RAM size can be either 80 characters in 1-line display or 40 characters in 2-line display or 
16 characters in 3-line. A single ST7036 can display up to one 20-character line or two 20-character 
lines or three 16-character lines. 


No extra drivers can be cascaded. 


119 


Sironi 


3. Pad Arrangement 
@ Chip Size: 5150.0 x 870.0um 
m@ Bump Pitch : 55um(min) 
m Bump Size: 

- Pad No.1~52 : 56 x 72um 

- Pad No.53~170 : 35 x 101um 


5352 1170 167 
Ce ee 
57 
e e 
. . 
e e 
. (0,0) . 
y ay 
e e 
oy . 
< Center on Center on ° 
(-2565,-425) (2565, -425) 
70 
= eoececeoeveeeee ee eee eee ee eee ee ee em eee ee ~~] 
71 152 


166 


153 


4. LCD and ST7036 Connection 


SHLC/SHLS ITO option pin can select at different direction for LCD panel 


m Com normal direction/Seg normal direction 


ABCDEFGHIJKLMNOP 


ABCDEFGHIJKLMNOP 
ABCDEFGHIJKLMNOP 


3 line x 16 characters, SHLC=1 SHLS=1 
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GOUMINLIHDAAGOGA 


GOUMIANLIHDASGOGA 
GOUMIANLIHDASAGOGA 


3 line x 16 characters, SHLC=1, SHLS=0 


everse direction/Seg normal direction 


VBCDEECHIIKI NUOb 
VBCDEECHIIKT NUOb 
VBCDEECHIIKI NUOb 


3 line x 16 characters, SHLC=0, SHLS=1 


dONW PlHOsasaqd08Vv 
dONW PHO sasad08eVv 


dONW IXClIHD AAG 0aV 


3 line x 16 characters, SHLC=0, SHLS=0 


Sir a 
5. Application Circuit 


mM ST7036 over Glass,6800 serial 8bit interface, with booster and follower circuit on 


ABCDEFGHIJKLMNOP 
ABCDEFGHIJKLMNOP 
ABCDEFGHIJKLMNOP 


as 


ST7036 over Glass 


Pin connection: 

1.EXT=0 

2.0PR1=1 

3.0PR2=1 

4.SHLC=0 

5.SHLS=1 

6.0PF1=0 

7.OPF2=0 

8.CLS=1 

9.N3=1 

10.6800 serial 8bit interface 
11.Vout=VIN(max 3.5V) x 2 
12.C1 connect 0.1uF~1uF(SMD) 
13.C2 connect 0.47uF~2.2uF(SMD) 


Zo 
S 036 IC b OOS 

==Z00] | / ( ottom) =o 
=zZ0o0 x 
ce cope T R 
VVAA AAS vv — sso0000 E 
OOPPCVEPPIVPOO VVVVVS HHPPPPVVVDDDDDDDD c vos 

vvvvvvUU1tLESx112Ssuu 11 DODTNLLRRFFSSSBBBBBBBB RSRODSE COSa~ 
TZ0O]| 432100TTNNSSTPPBSBTT NNDDD138SC212188S76543210EWBSDCT 


mM ST7036 over Glass,6800 serial 4bit interface, with booster and follower circuit on 


ABCDEFGHIJKLMNOP 
ABCDEFGHIJKLMNOP 
ABCDEFGHIJKLMNOP 


! 


cas 


ST7036 over Glass 


Pin connection: 


9.N3=1 

10.6800 serial 4bit interface 
11.Vout=VIN(max 3.5V) x 2 

12.C1 connect 0.4uF~1uF(SMD) 
13.C2 connect 0.47uF~2.2uF(SMD) 


ZO 
aa ST7036(IC bottom 
= O O JOOS = 
ZOO x 
cc cop i; R 
VVAA AAS vv —E sso0000 E 
OOPPCVEPPIVPO0O VVVVVS HHPPPPVVVDDDDDDDD c vos 
vvvvvvuUU11L8X112S8SUU 11 DDDTNLLRRFFSSSBBBBBBBB RSRDSE OOSaqr 
SZ00] 432100TTNNSSTPPBSBTT NNDDD138C212188876543210EWBSDCT 
AUIII x Ee 
24 2 
oe e038 
I 
ct 
+ 4 itt [[ 
1k 
ce sp QO 
o 
plololelole) mpa<<< 
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mM ST7036 over Glass, serial interface, with booster and follower circuit on 


ST7036 over Glass 
ABCDEFGHIJKLMNOP te 
ABCDEFGHIJKLMNOP ae 
|ABCDEFGHIJKLMNOP SSHSt 

— 7OPF2=0 
8.CLS=1 
10 Seta interface 0 
f iveieVING EE 3.5V) x2 4 
12.C1 connect 0.1uF~1uF(SMD) 
13.C2 connect 0.47uF~2.2uF(SMD) 


me ST7036(IC bottom) ee 


a EE <8 | x 
TZOO] U2 LOOTINNSSTPPASBTT NNDDDISSCPT2ISSS7ESAS2IOEWBSDCT pees 
1 
2 24 2 
¢ 00666066 
k 
uh 
. e | 
q q D 
! a3 8 Begs 
zB 
Desi a . 
mM ST7036 over Glass, I°C interface, with booster and follower circuit on 
ST7036 over Glass 
ABCDEFGHIJKLMNOP jee 
1.EXT=0 
2.0PR1=1 
ABCDEFGHIJKLMNOP 3.0PR2=1 
4.SHLC=0 
ABCDEFGHIJKLMNOP estis | 
6.OPF1=0 
7.OPF2=0 
= 8.CLS=1 
9.N3=1 
10.1IC Interface 0 
h 11.Vout=VIN(max 3.5V) x 2 
12.C1 connect 0.1uF~1uF(SMD) 
13.C2 connect 0.47uF~2.2uF(SMD) 
14.Slaver address is 78H (A1=0, AO=0) 
rae) 
ST7036(IC bottom 
ee ( ottom) oe 
=E00 ce ce rt A 
vvvvvVVUU11LSX112SSUU || DDDTNLLRRFFSSSBBBBBBBB RSRDSE OOSn- 
Sz00| 432100TTNNSSTPPBSBTT NNDDD138C212188876543210EWBSDCT aii 
I 
g MERRRE | ie 24 2 
¢ ¢ 
ui 
o e 
1 hr] if 
3 $3 388 


123 


124 


ST7920 


Chinese Font built-in LCD Controller/Driver 


1. Feature 
m Voltage operating range: m@ RC oscillator built in (with external R) 
- 2.7 to 5.5V m@ Low power design 
m Support 8 bit, 4 bit, serial bus MPU interface - Normal mode (450uA Typ VDD=5V) 
m 64 x 16-bits character display RAM (max. 16 - Standby mode (30uA Max VDD=5V) 
chars x 4 lines, LCD display range 16 char. X Mm VLCD (VO~ Vss): max 7V 
2 lines : — m Graphic and character mix modes display 
M 64 x 256-bits graphic display RAM H Multiple instructions : 
( GDRAM i) - ( Display clear ) 
H 2N-bits Chinese fonts ROM (CGROM) 
supporting 8192 Chinese fonts (16x16 dot - (Return home ) 
matrix) - ( Displ /off 
m 16K-bits half height ROM (HCGROM) PED OuOn) 
supporting 126 character set (16x8 dot - ( Cursor on/off ) 
matrix) 7 : : 
m 64 x 16-bits character generation RAM (Display chatecter blink) 
(CGRAM) - (Cursor shift ) 
m 15x 16-bits total 240 ICON RAM (IRAM ) - ( Display shift ) 
m 33-common x 64-segment (2 lines display) - (Vertical line scroll ) 
LCD drivers ; ; 
m@ Automatic power on reset - ( By_line reverse display ) 
m External reset pin (XRESET) : 
m With extension segment drivers display area UStandby mode.) 


can up to 16x2 lines Built in voltage booster (2 times) 


2. General Description 


$T7920 LCD controller/driver IC can display alphabets, numbers, Chinese fonts and self-defined 
characters. It supports 3 kinds of bus interface, namely 8 bit/ 4bit and serial. All functions, including 
display RAM, character generator ROM, LCD display drivers and control circuits are all in a one-chip 
solution. With a minimum system configuration, a Chinese character display system can easily 
achieved. 


$T7920 includes character ROM with 8192 16X16 dots Chinese fonts and 126 16X8 dots half height 
alphanumerical fonts. Also for graphic display it supports 64x256 dots graphic display area 
( GDRAM ) and 240 dots ICON RAM. Mix mode display with both character and graphic data is 
possible. ST7920 has built in 4 sets CGRAM providing software programmable 16X16 font. 


$T7920 has wide operating voltage (2.7V to 5.5V) and low power consumption suitable for battery 
power portable device. 


$T7920 LCD driver consists of 33 common and 64 segments. Together with extension segment 
driver ST7921, ST7920 can support up to 33 common x 256 segments display. 


Product Font type 
ST7920-0A BIG-5 code traditional character set 
ST7920-0B GB code simplified character set 
ST7920-0C GB code,BIG-5 code and Japanese code 
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3. Pad Arrangement 


30 1 
/ / 
3 i ig 
3) 136 
H@ origin: center of chip 
HM coordinates: from pad 
center 
ia M@ chip size: 5305 X 
| origin: center of chip coordinates: from pad center 4074 
chip size: 5305 X 4074 Pad open: 90 X 90 m Pad open: 90 X 90 
ele Pad pitch: 125 unit:um a Pad pitch: 125 
H iunit: um 
e S 
= 99 . 
ee | *chip substrate must 
: 98 connect to VSS 
* chip substrate must connect to VSS 
Built in voltage booster 
Vout ———4— Vss VDD 
5.4V 
@ + Cap1M 
. + vb2 
Cap1P 
VD2 
t —___| Cap2M 
2.7V xX— Cap2P 
+ Cap3M 
Vout ___4 __| Vout 
Vss — 
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4. Application circuit 1 : 


m LCD 


m LCD Voltage 


32 COM x 160 SEG 
vcc 


Prbaose 
> 
vec 
uo . 
tok i 
ut w 
vec 
c $4 v0 se Le = 
zu so aS z 
v su 6 
es | Vea su ES 
SNe $5 388 = 
Sl vxe su [3 Se [sy 
v 33 2 
Svs sto |S 
2 a SS Se 
7K Tr] 400 Sasi 
TT Xnrser se aS 
naar so 
eu ot sce 
I bo S 
3 [ ml $33 
: = Dour 1 
a Ti 7 ks 855 
RW Ss 
: so 
Vss Se = 
osea So a 
on sca S60 ‘STI 
Ey 
bo 
2 DI 
be 
Bs 
es 2 
: bt 
ome bs rt 
Be 


Pe $T7920 LCM 

yr not 
rt San ~ —-— — 
Tiapanie Gey Tiss en oe ey 
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5. Application circuit 2: 
m LCD : 32 COM x 160 SEG 


m LCD Voltage : VCC x 2 ( Voltage doubler is used ) *Vicd should not over 7v. 


oci6osP 


al 


Sitronix 14 


r 
HEADER 16 


K— i 
CON? HEADER? coxa 


TOIT Da 


6. Application circuit 3 : 
m LCD : 2Line 16Chinese Word (32 COM x 256 SEG) 


Dot Matrix LCD Panel 


Com Faz ot nn Seg 736 oo ry Seg 736 el 
vop Die vop ean 
DR DRI 
swt ST7921. cus smut ST7921.— cus 
} SHL2 oi SHL2 c2k— 
vss ™ vss uke 
va v2 V3 ve v2 V3 
ST7920 oo | 
vss t 
cue 
cut 
M 
a 
vi 
v2 
vs t 
DBO-DB7 “ 


Voe(+5Vi+3V) ae Regsister -Regsister -—-Regsister_ ~—-Regsister ~—-Regsister VSS 
To MPU 


Note:Regsister=2.2K-10K ohm 
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96CH Segment Driver For Dot Matrix LCD 


2 


. Feature 
Display driving bias : static to 1/5 
Power supply for logic : 2.7V ~ 5.5V 
Power supply for LCD voltage (VO~VSS) : 3V 
~7V 
Dot matrix LCD driver with two 48 channel 
outputs 
Bias voltage (VO ~ V4) 


. General Description 


Input/Output signals 

Input : Serial display data and control pulse 
from controller IC 

Output : 48 X 2 channels waveform for LCD 
driving 

- Bare chip available 


$T7921 is a segment driver for dot matrix type LCD display. It features 96 channels with 48 X 2 bits 
bi-directional shift registers, data latches, LCD drivers and logic control circuits. It is fabricated by 
high voltage CMOS process with low current consumption. 


The ST7921 can convert serial data received from an LCD controller, such as ST7920, into parallel 
data and send out LCD driving waveforms to the LCD panel. The ST7921 is designed for general 
purpose LCD drivers. It can drive both static and dynamic drive LCD. The LSI can be used as 
segment driver. 


3 


. Pad Arrangement 


Size: 4720x2560 um 


Coordinate: center 


Min. PAD Pitch: 
108} 42 
120um 
109} “GSM792E" Marking: Easy to find the PAD a 
Circle here to find the first PAD 
110 ge AY 
e GSM792E 5 
1 2 3 4 5 6 I 8 9 10 11 12 13 14 | in i i ie ey a a 29 30 31 32 33 34 35 36 37 38 


2 fae) 


*chip substrate must connect to VSS 
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4. Application Circuit : (2Line x 16 Chinese Word) 


Dot Matrix LCD Panel 


Note:Regsister=2.2K~10K ohm 
VR=1K~30Kohm 


Gom 1-32 Ss a Seg 1-96 pra sig Seg 1-96 ae 
VDD DL2 4 vpD DL2 
DR1 DR1 
SHL1 ST7921 CL1 le SHL1 ST7921 cl 
¢— SHL2 CL2 le $ SHL2 cL2 
¢— vss M{e + VSS M 
ve v2 v3 uo v2 v3 
ST7920 yop t 
vss + 
cL2 + 
cL1 + 
M + 
vo + ° 
M1 
v2 + ° 
V3 T 
V4 
DBO-DB7 | | 
o+ 7+ + Wy 4+ Wy 4+ Wy) 4+ Wy) —0 
Vec(+5V/+3V) “VR Regsister Regsister Regsister Regsister Regsister SS 
To MPU 
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Graphic LCD Drivers Series 


PartNo.| #0  vpp | vicp Booster Me) Package 
ST8808 80S driver | 2.5~5.5 | Max15 x 4 bit parallel or serial Bare chip 
ST8809 | 80C/S driver | 2.5~5.5 | Max15 | 2X, 3X, 4X, 5X, 6X | 4 bit parallel or serial Bare chip 
ST8012 | 120C/S driver | 2.5~5.5 | Max16 | 2X, 3X, 4X, 5X, 6X | 4 bit parallel or serial Bare chip 
ST8011 120S driver | 2.5~5.5 | Max16 x 4 bit parallel or serial Bare chip 
F S 7 P Gold bump 
ST8016 | 160C/S driver | 2.5~5.5 | 15~40 Xx 4 /8bit parallel Or TCP 
ST8024 |240C/Sdriver| 2.5~5.5| 15~42 x 4 /8bit parallel Gold bump 


Or TCP 
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80 Output LCD Segment driver IC 


1. Feature 
m Number of LCD drive outputs: 80 m 4-bit parallel / serial input modes are 
m Supply voltage for LCD drive: Max +16V selectable with a mode (P/S) pin 
m Supply voltage for the logic system: +2.5 to m Automatic transfer function of an enable 
+5.5 V signal 
m@ Low power consumption m Automatic counting function which, in the chip 
m Package: 96-pin COB. selection mode, causes the internal clock to 
Hm (Segment mode) be stopped by automatically counting 80 bits 
m Shift clock frequency of input data 
- 20 MHz (MAX.): VDD = +5.0 + 0.5 V @ Line latch circuits are reset when XDISPOFF 
- 15 MHz (MAX.): VDD = +3.0 to + 4.5 V active 
- 12 MHz (MAX.): VDD = +2.5 to + 3.0 V 


m Adopts a data bus system 


2. General Description 

The ST8008 is a 80-output segment driver IC suitable for driving small/medium scale dot matrix 
LCD panels, and is used in PDA or electronic dictionary . The ST8008 is good as a segment driver, 
and it can create a low power consuming, high-resolution LCD. 


3. Pad Arrangement 


Hm Chip size: 3800(um)X1560(um) 
m Pad size: 80(um)X80(um) 
m Pin Pitch: 100(um)~120(um) 
m Origin: chip center(0,0) 
@ Chip Thiclness:19 mil 
We 
We 
Ss MOorontron oO 
ROn~onrryanwr od on RRRENRNXRRRR 
DOODOD9OOO0OH =O X85 OO800000000 PIN 
mm AnAGQarOOVOSrAM 
DHHDHHOOOOS OX > GEXMA sea 
37] [36] [35] [34] |33] [32] [34] [30] [29] {28} {27] |26} 25] [23] [22] [21] [20] [49] [18] [47] [16] [75] [14] [13] [12] [17] [70] (9 18] [7] (6) [5 ][4] [3s] [2] 7 
SEG10 | fa a © | SEG69 
SEG11 | ina m5] | SEG68 
SEG12 | 95] | SEG67 
SEG13 | 94] | SEG66 
SEG14 | @ &3] | SEG6S 
SEG15 | & =] | SEG64 
SEG16 | 4 ST8008 —— a] | SEG63 
SEG17 | @ 90] | SEG62 
SEG18 | 69] | SEG61 
SEG19 | [7 8] | SEG6O 
SEG20 | 7] | SEG59 
SEG21 | fa s] | SEG58 
150} [51] [52] [53] [54] [55] [56] [57] (58) [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] [80] [87] [82] [83] [84] [851 
Ye SN ON Oe Oe Oe De OO a te oe Bo 
NNANANNAANNYNMNMMNOMMNMYMNMOMMTT TTT TTTOMONOW ow wo 
SELL Gy Ay Gy SS Ay yy oy 
NNNNNNNNDNNNNNNNNNDNNNNNNNNNNNNNNHHNNNN Y 
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4. Application Circuit 
4.1 When use one ST8009 and two ST8008 (160X96) 


$T8009 
BOSERO COMeEGS 160X96 Dot LCD Panel 
$T8008 (1) $T8008 (2) 
bomseco-comsect 19 COMSEG0~COMSEG119 
md 
-@ 
o 
: 
_ Vdd Vdd 
LP4 e LP4 
u a) iP OW 
LP2 le 4 
XCK e xck od XCK 9 XCK 9 
Dats Al 4! Data SXDISPOFF Data  QXDISPOFF Data &XDISPOFF 
Sin t sp S EION SID o E101 sID © Elo1 |-—x 
Neti al See Flog LM SCLK E102 SCLK E102 
FR————_6—_| FR Vss FR Vss FR Vss 
XDISPOFF I 
Note: L/R select Vss 
4.2 When use one ST8009 and one ST8008 (112X64) 
$T8009 
Aanseen eouscee 112X64 Dot LCD Panel 
$T8009 $T8008 
OMSEG65~COMSEG96 COMSEG0~COMSEG119 
Vai Vdd 
LP1 e LP4 
a LP2 (7) LP 7 
XCK e xck XCK 9 
Data e 4) Data SXDISPOFF Data &XDISPOFF 
sID e sD © E101 SID © EIO1 |—x 
SCLK e SCLK E102 [ELM SCLK Elo2 
FR——_———_@—| FR Vss FR Vss 
XDISPOFF 


Note: L/R select Vss 
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Dot Matrix Lcd 
96 Output LCD Common/Segment driver IC 


1. Feature 
m Number of LCD drive outputs: 96 | Package: 124-pin COB. 
m Supply voltage for LCD drive: Max +16V 
@ Supply voltage for the logic system: +2.5 to (Segment mode) 
+5.5V 
: m= Shift clock frequency 
| pedan consumption and low output 20 MHz (MAX.): VDD = +5.0 + 0.5V 
F F - 15 MHz (MAX.): VDD = +3.0 to + 4.5 V 
a sles duty selectable by internal select ~ 12 MHz (MAX): VDD = +2.5 to+ 3.0V 
m Adopts a data bus system 
m = 4-bit parallel / serial input modes are 
SEL2,SEL1,SELO | DUTY BIAS selectable by programmable. 
000 oe Segment mode m Automatic transfer function of an enable 
signal 
00 1 1/16 1/5 or 1/4 m Automatic counting function which, in the 
010 1/32 4/6 or 1/5 chip selection mode, causes the internal clock 
to be stopped by automatically counting 16, 
011 1/48 1/7 or 1/5 
32, 48, 64, 80. 96 bits of input data 
18 UBS Nae m Line latch circuits are reset when XDISPOFF 
101 1/80 1/9 or 1/7 active 
110 1/96 1/10 or 1/8 
111 1196 1/10 or 1/8 (Common mode) 


m Shift clock frequency: 4 MHz (MAX.) 
mate : @ Built-in X-bit shift register 
m@ Low-power liquid crystal display power supply gg Available in a single mode 


circuit equipped internally. Y1->YX Single mode 
: cares cer cam Boost ratio of YX->Y1 Single mode 
- Regulator at mM PS:X=16, 32, 48, 64, 64, 80, 96 
- Follower circuit The above 4 shift directions are register 
m Abundant command functions selectable — ba 
- LCD bias set, electronic volume, VSS m@ Shift register circuits are reset when 
voltage regulation internal resistor ratio and XDISPOFF active 
booster frequency. 


- All Functions have initial value, user can set 
by programmable. 


2. General Description 

The ST8009 is a 96-output segment/common driver IC suitable for driving small/medium scale dot 
matrix LCD panels, and is used in PDA or electronic dictionary . The ST8009 is good as a segment 
driver or a common driver or a common/segment driver, and it can create low power consumption, 
high-resolution LCD. The ST8009 have eight modes can selected to set common and segment 
numbers by select pin. The ST8009 also have analog DC/DC converter to used. 
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m Chip size: 5070.0(um) x1790.0 (um) 


3. Pad Arrangement 


80 (um) x80 (um) 
m Pad pin pitch: 100 (um) ~ 140 (um) 


m Origin : chip center (0,0) 


m@ Pad size 


19 mil 


m Chip Thickness 


Zz 

ac 
989ASWO9 
Z894SWOO 
8894SW00 


6894SWO00 
O69SSW00 
L6ESASWOO 
c69ASWOO 
€694ASNO00 
v69ASWOO 
S69DASWOO 
INOA 
d€dvo 
NldVO 
didvo 
dédvo 
NédVO 
dtdvo 


AsOdsid 


4 
1S} 
J54An00OxxDmHaAaqgaAag 


adn 
OSASWOO 
LOASWOO 
cOASWOO 
€9ASWOO 
vOASWOO 
SOASWOO 
99ASWOO 
ZOASWOO 
894SWOO 
69ASWO9 


COMSEG84 
COMSEG83 
COMSEG82 
COMSEG81 

COMSEG80 
COMSEG79 
COMSEG78 
COMSEG77 
COMSEG76 
COMSEG75 
COMSEG74 
COMSEG73 
COMSEG72 


nq 
iE} 
IE} 
ik} 


fq 
ey 
iE} 
nq 
i} 
ft 


2: 


Bz 


© | COMSEGS5 


[63] [64] [65] [66] [67] [68] [69] [70] [74] [72] [73] [74] [75] [76] [77] [78] [79] [80] [84] [82] [83] [84] [85] [86] [87] [88] [89] [20] [21] [22] [23] [94] [25] [B4) [87] [98) [29] [Od [07 ff0d fig ft04 ft04 fog fio fog fio: 


[48] [47] [46] [45] [44] [43] [42] [41] [40] [39] [38] [37] [36] [35] [34] [33] [32] [34] [30] [29] [28] [27] [26] [25] [24] [23] [22] [21] [20] [79] [78] [17] [76] [15] [14] [13] [72] [17] [70] [918] [71 (6) [51 [41 S12 


49) 
50) 
Bi 


56 
57] 
59] 
60] 
61 
62] 


55| 


58] 


52] 
53] 


COMSEG10 


COMSEG11 
COMSEG12 
COMSEG13 
COMSEG14 
COMSEG‘15 | [&4] 
COMSEG16 
COMSEG17 
COMSEG18 
COMSEG19 
COMSEG20 
COMSEG21 
COMSEG22 
COMSEG23 


LLSASWOO 
0LDSASWOO 
6994SSWO0 
8994SSWOO 
Z9DASWOO 
9994SW00 
S9DASWOO 
v9DASWOO 
€994ASNO09 
c9DASWOO 
L9DASWOO 
099ASWOO 
6S9ASWOO 
8SOASWOO 
ZS9ASWOO 
9SDOASWOO 
SSOASWOO 
vSOASWOO 
eSOASWOO 
éSOASWOO 
LSOASWOO 
oSOASWOO 
6yOASWOO 
87v9ASWOO 
ZvSASWOO 
9”VDASWOO 
SyOASWOO 
vr9ASWOO 
€vyOASWOO 
evOASWOO 
LySASWOO 
OvOASWOO 
6EDASWOO 
8€94SWO00 
ZESASWOO 
9EDASWOO 
SEDASWOO 
veOASWOO 
€€DASWOO 
ceDASWOO 
LESASWOO 
O€DASWOO 
6ZDASWOO 
8zZDASWOO 
Zé@94ASWOO 
9zDASWOO 
SZOASWOO 


ve9ASWOO 


Substrate Connect to Vss. 


t for Module 


ircul 


4. Application C 


de (64X32) 


In mix mo 


4.1 When only use one ST8009 


64X32 Dot LCD Panel 


COMSEGO~COMSEG95 


Vdd 


XDISPOFF 


FLM 


XDISPOFF 


ElO2 


SCLK 


Vss 


FR 


LP1 


XCK 


Data 


SID 
SCLK 


FR 


Vss 


Note: L/R select Vss 
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4.2 When use one ST8009 and two ST8011 (240X96) 


ST8009 
COMSEG0~COMSEG9: 


240X96 Dot LCD Panel 


$T8011 (1) $T8011 (2) 
[OMSEGO-COMSEG119 COMSEGO~COMSEG119 
rd 
e 
oe 
e 
Vad Vdd Vdd 
LP1 e a LP4 
LP2 LP a LP a 
XCK e xck gd XCK 9 XCK 9 
Data 4 4) Data © XDISPOFF Data © XDISPOFF Data © QXDISPOFF 
SID 4 sp & FIO1 sD E101 sD o E101 
SClK st SCLK Elo2 |FLM SCLK E102 SCLK E102 
FR—————_¢— FR Vss FR Vss -@ FR Vss 
XDISPOFF 
@ 
Note: L/R select Vss 
4.3 When use one ST8009 and two ST8008 (160X96) 
$T8009 
BONSECE-RONRECS 160X96 Dot LCD Panel 
$T8008 (1) $T8008 (2) 
COMSEGO-COMSEG119 COMSEG0~COMSEG119 
oe 
-@- 
oe 
-@- 
a Vdd Vdd 
LP4 e LP1 
u iP LiPo 
LP2 4 4 
XCK e xck gd XCK 9 XCK 9 
Bab al 4) Data  XDISPOFF Data  QXDISPOFF Data  QXDISPOFF 
SID 4 sp & EIO1 SID © E101 SID © E101 
SCLK t SCLK Elo2 |FLM SCLK E102 SCLK E102 
FR—————_¢— FR Vss FR Vss -® FR Vss 
XDISPOFF 


Note: L/R select Vss 


137 


Sironi 


4.4 When use one ST8009 and one ST8008 (112X64) 


ST8009 
COMSEG0~COMSEG6 


112X64 Dot LCD Panel 


ST8009 


ST8008 


domseces~comseces COMSEGO~COMSEG119 


XDISPOFF 


Vdd 

LP1 e LP1 
ai LP2 

XCK. e XCK 
Data e 4 Data 
SID @ SID 
SCLK. e SCLK 
FR——————_@—_ FR 


Vdd 
wn LP 

ot XCK 

SXDISPOFF Data 
© £101 SID 

Elo2 LM SCLK 

Vss FR 


XDISPOFF 
E101 }+—x 
E102 

Vss 


n 
+ 
fo] 
i= 
So 
fo) 


Note: L/R select Vss 
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Dot Matrix LCD 
120 Output LCD Common/Segment driver IC 


1. Feature 
m Number of LCD drive outputs: 120 select one of default modes by serial interface 
m Supply voltage for LCD drive: Max +16V pins please see Tabled. 
m Supply voltage for the logic system: +2.5 to m Package: Bare chip available 
hase , (Segment mode) 
m Low power consumption and low output : 
impedance Shift clock frequency _ 
m Display duty selectable by select pin - 20 MHz (MAX.): VDD = +5.0 + 0.5 V 


- 15 MHz (MAX.): VDD = +3.0 to + 3.6 V 


SEL2,SEL1,SELO |DUTY BIAS - 12 MHz (MAX.): VDD = +2.5 to + 3.0 V 

m@ Adopts a data bus system 
000 = Segment mode @ 4-bit parallel / serial input modes are 
001 1/32 1/6 or 1/5 selectable with a mode (P/S) pin 

m@ Automatic transfer function of an enable 
010 1/48 1/7 or 1/5 signal 

m Automatic counting function which, in the chip 
Ae ume Pee, selection mode, causes the internal clock to 
100 1/80 1/9 or 1/7 be stopped by automatically counting 88, 
10 1 1/96 1/10 or 1/8 72, 56, 40, 24, 8 or 120 bits of input data 
110 1/112 1/11 or 1/9 @ Line latch circuits are reset when XDISPOFF 
1 fie la | 1/120 1/11 or 1/9 active 


- (Common mode) 
m Low-power liquid crystal display power supply Shift clock frequency: 4 MHz (MAX.) 


cian eduipped imtemally: M Built-in X-bit shift register 
Booster circuit (with Boost ratio of 2X/3X/4X/5X/6X) Available in a single mode 
m Abundant command functions m Y1->YX Single mode 

LCD bias set, electronic volume, VSS voltage YX->Y1 Single mode 
regulation internal resistor ratio and booster om 
frequency. PS:X=32, 48, 64, 80. 96, 112, 120 

All Functions have initial value, user can use The above 4 shift directions are pin-selectable 
the default value or setting by programmable ™ Shift register circuits are reset when 
pin to set. XDISPOFF active. 


m If select segment mode then except booster 
circuit will opened others circuit (follower and 
regulator circuit) will automatic closed. 

m@ When don't used the serial interface, we can 


2. General Description 

The ST8012 is a 120-output segment/common driver IC suitable for driving small/medium scale dot 
matrix LCD panels, and is used in PDA or electronic dictionary . The ST8012 is good as a segment 
driver or a common driver or a common/segment driver, and it can create a low power consuming, 
high-resolution LCD. The ST8012 have eight modes can selected to set common and segment 
numbers by select pin. The ST8012 also have analog DC/DC converter to used. 
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3. Application Circuit for Module 
3.1 1/120 duty, 120 commons and 120 segments 


DI3~DIO 


Vop 


XDISPOFF- 


Vop 
ie COMSEG0~ 
PIS COMSEG119 
Dls~Dlo > 
a 120 X 120 DOT LCD PANEL 
i n 
SELo a 
XDISPOFF G&G 
UR DD 
XCK 
FR 
LP COMSEGo 
= mie ~COMSEG 
6 
$T8012 i 
Ww 
Ww 
‘a fe) 
a vs Re o Se 5 
2 fa fe} 
Lane BeSlea F 
Vopb 
Vss 
Vss 


3.2 1/64 duty, 64 commons and 176 segments 


DI3~DIO 
Vss 
Vop 


XDISPOFF 
Vop 


PIS 


Dls~Dlo 
SEL 


SEL: 
SELo 


XDISPOFF 


cLO8SLS 


COMSEGo~ 
COMSEGi19} 
>| 


64 X 176 DOT LCD PANEL 


ElO2 


COMSEGo~ 
COMSEGi119 


os 
ol) 
< 5 
a! | 
| 
L 
» ElO: 
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. Feature 


Number of LCD drive outputs: 120 
Supply voltage for LCD drive: Max +16V 
Supply voltage for the logic system: +2.5 to 
+5.5V 

Low power consumption 

Package: Bare chip available. 

(Segment mode) 

Shift clock frequency 

- 20 MHz (MAX.): VDD = +5.0 + 0.5 V 

- 15 MHz (MAX.): VDD = +3.0 to + 4.5 V 
- 12 MHz (MAX.): VDD = +2.5 to + 3.0 V 


BEE Bee = 


2. General Description 


120 Output LCD Segment driver IC 


Adopts a data bus system 

4-bit parallel / serial input modes are 
selectable with a mode (P/S) pin 

Automatic transfer function of an enable 
signal 

Automatic counting function which, in the chip 
selection mode, causes the internal clock to 
be stopped by automatically counting 120 bits 
of input data 

Line latch circuits are reset when XDISPOFF 
active 


The ST8011 is a 120-output segment driver IC suitable for driving small/medium scale dot matrix 
LCD panels, and is used in PDA or electronic dictionary . The ST8011 is good as a segment driver, 
and it can create a low power consuming, high-resolution LCD. 
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3. Pad Arrangement 

a Chip size: 4860(um) x 2220(um) 
Gi Pad size: 80(um) x 80(um) 

| Pin Pitch: 110 um 


RRRARRRRRRRRRRRR RRR 

SSSSSSBSSSSSSSRRS Ss sss 

aE BEBE REEIEB) peers 
SEG37 | 3] BEG14 
sec3e| [3] 3] BEG13 
sec39 [8 &] SEG12 
secao| [8] =] Sect 
seca] [3] al BEG10 
sec42| [3] B] |SEG9 
sec43| [& 3] |secs 
secaa| [X [5] |sec7 
sec4s| [ @] |Sece 
sec46| [3 [S] |secs 
seca7| [8 SI SEG4 
sec4s| [&] al SEG3 
sec4g| [S [B] |sec2 
SEG5O| [8 [E] |sect 
sEGs1| [E Fal ISEGO 
secs2| [&] GIs] vss 
SEGs53] [8 Q] |PS 
SEG54| tS] @] |XDISPOFF 
secss| [2] —Y 3] | vod 
secse| [8] B] jue 
sEGs7| [8 | X] [Fr 
secss| [3] BB] |xck 
secs9| [8 foe) B] [E102 
seco] [3] R] e101 
secei| [2 S B] | pio 
SEG62| [F [RQ] Jou 
sece3| [3] — 8] Jo 
secea] [3] a 3] [pis 
seces| [8 a] }v3 
seces| [8 a] |v2 
SEG67| [S [E] | vo 
secs] [8] Ee] SEG119 
seceo| [5] al] | sects 
SEG70) [8 B| | SEG117 
sec71| [3] [a] | sect16 
seG72| [3] m] | SEG115 
sEG73| [$ a] | SEG114 
seG74| |S o SEG113 
seG75| [S ©] | SEG112 
sec7e] [Ss] fe] | seci11 
SEG77| [3 TR] | sect10 
secG7s| [= B] SEG109 
sec79| [Ss a] | SEG108 
secso| [S S| SEG107 
secs} [= fe] | SEG106 
secs2| [EF] B]) SEG105 

SEIZE EIEISIGIE) BI EISIBIEIEIE) REI EIEISIE! | ses 

Ee EE eee 

SERSLESSSSSRLRESSEBESS SB 

Substrate Connect to Vss. 
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160 Output LCD Common/Segment driver IC 


. Feature 


Number of LCD drive outputs: 160 
Supply voltage for LCD drive: +15.0 to +40.0 
Vv 


Supply voltage for the logic system: +2.5 to 
+5.5 V 

Low power consumption 

Low output impedance 

Package: 186-pin TCP (Tape Carrier 
Package) or Gold-bumped chip 


(Segment mode) 


2. 


Shift clock frequency 

- 20 MHz (MAX.): VDD = +5.0 + 0.5 V 

- 15 MHz (MAX.): VDD = +3.0 to + 4.5 V 
- 12 MHz (MAX.): VDD = +2.5 to + 3.0 V 
Adopts a data bus system 


4-bit/8-bit parallel input modes are selectable 


with a mode (MD) pin 
Automatic transfer function of an enable 
signal 


General Description 


Automatic counting function which, in the chip 
selection mode, causes the internal clock to 
be stopped by automatically counting 160 bits 
of input data 

Line latch circuits are reset when DISPOFF 
active 


(Common mode) 


Shift clock frequency: 4 MHz (MAX.) 

Built-in 160-bit bi-directional shift register 
(divisible into 80 bits x 2) 

Available in a single mode (160-bit shift 
register) or in a dual mode (80-bit shift 
register x 2) 

- Y1->Y160 Single mode 

- Y160->Y1 Single mode 

- Y1->Y80, Y81->Y160 Dual mode 

- Y160->Y81, Y80->Y1 Dual mode 

The above 4 shift directions are pin-selectable 
Shift register circuits are reset when DISPOFF 


The ST8016 is a 160-output segment/common driver IC suitable for driving large/medium scale dot 
matrix LCD panels, and is used in personal computers/work stations. Through the use of SST 
(Super Slim TCP) technology, it is ideal for substantially decreasing the size of the frame section of 
the LCD module. The ST8016 is good both as a segment driver and a common driver, and it can 
create a low power consuming, high-resolution LCD. 


3. 


Pin Connections 


186 PIN TCP. 


mS SS 


SOWAYNS dIHD 


186 


161 
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4. Application Circuit 
4.1 Application Circuit for Module 


VEE 
50~100 ohm : 
Vo 
Ao Y1~Y160 
V1 MD FR 
SIC Lp 160 X 160 DOT LCD PANEL 
LR IDISPOFF 
Ve eS Dio~Dir IXCK 
E102 
V3 
$T8016 
Va +t Y1~Y 160 
18 
a ee) 
Vss © 2B wee 
Vop |e fo) 
5 a 
a =] 
FLM mz g 
8 AC o858§68° 
4 LP $ 4 $78016 
fs} IDISPOFF 
fe) 
m IXCK 
a 8 
XDo~XD7 
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240 Output LCD Common/Segment driver IC 


. Feature 


Number of LCD drive outputs: 240 


Supply voltage for LCD drive: +15.0 to +42.0 
Vv 


Supply voltage for the logic system: +2.5 to 
+5.5 V 

Low power consumption 

Low output impedance 

Package: 269-pin TCP (Tape Carrier 
Package) or Gold-bumped chip 


(Segment mode) 


2. 


Shift clock frequency 

- 20 MHz (MAX.): VDD = +5.0 + 0.5 V 

- 15 MHz (MAX.): VDD = +3.0 to + 4.5 V 

- 12 MHz (MAX.): VDD = +2.5 to + 3.0 V 
Adopts a data bus system 

4-bit/8-bit parallel input modes are selectable 
with a mode (MD) pin 

Automatic transfer function of an enable 
signal 


selection mode, causes the internal clock to 
be stopped by automatically counting 240 bits 
of input data 

Line latch circuits are reset when DISPOFF 
active 


(Common mode) 


Automatic counting function which, in the chip 


General Description 


Shift clock frequency: 4 MHz (MAX.) 

Built-in 240-bit bi-directional shift register 
(divisible into 120 bits x 2) 

Available in a single mode (240-bit shift 
register) or in a dual mode (120-bit shift 
register x 2) 

- ¥1->Y240 Single mode 

- Y240->Y1 Single mode 

- Y1->Y120, ¥Y121->Y240 Dual mode 

- Y240->Y121, Y120->Y1 Dual mode 

The above 4 shift directions are pin-selectable 
Shift register circuits are reset when DISPOFF 
active 


The ST8024 is a 240-output segment/common driver IC suitable for driving large/medium scale dot 
matrix LCD panels, and is used in personal computers/work stations. Through the use of SST 
(Super Slim TCP) technology, it is ideal for substantially decreasing the size of the frame section of 
the LCD module. The ST8024 is good both as a segment driver and a common driver, and it can 
create a low power consuming, high-resolution LCD. 


3. 


Pin Connections 


269-PIN TCP 


SSS ay eae 


269 


BOVAYNS dIHO 


10 | 240 
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4. Application Circuit 


4.1 Application Circuit for Module 


VEE 


Vo 


V4 


V2 


V3 


V4 


Vss 
Vob 


WN 


50~100 ohm 


r—— Elo1 


eH 
-— UR 
es 


ElO2 


Dlo~Di7 


FR 
LP 


/DISPOFF 


IXCK 


Y1~Y240 


240 X 240 DOT LCD PANEL 


$T8024 


Y1~Y240 


AC 
LP EE 


YSTIONLNOO 


XD0~XD7 


/DISPOFF 
IXCK 


m 

ess 

4 + $78024 
8 
a 
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Single Chip LCD Controller/Driver Series 


PartNo. | #COMx#SEG | TONE | VDD | VLCD | Booster v0 Package 
ST7522 17Cx96S MONO | 2.7~5.5 | 3.5~7 2x 8 bit or serial Bare chip 
ST7533 33Cx96S | MONO | 18-33) 4-13 | 24. 8bitorserial | Gold bump 
ST7565V/P] 65Cx132S_ | MONO |(1.8~3.3)| 4~13 | -O'%, 8 bit orserial | C1 DUP! 
ST7549 5X 

elicer 68Cx1028_ | MONO |(1.7~3.3) (MAX13)| 2.05, | 8 bit3/4-SPII2C | Gold bump 
ST7568 5X 

les 68Cx1028 | 4-Gray | 1.7~33) MAX13| 22%, | 8bit4-SPII2C | Gold bump 
ST7541 129Cx128S | 4-Gray | 18-33) 4-15 | -O% | Bbit 3/4-SPIC | Gold bump 
ST7528 101Cx160S 7 7 6X 2 

le OOCrtoos | 16-Gray | 18-33) 4-15 | -O% | sbit3/4-SPI?C | Gold bump 
S$17632 | 132Cx132RGB |65K color|(1.7~3.6)| MAX21 | TBD /8/16 bit 2,3,4 line SPI) Gold bump 
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17C x 96S Dot Matrix LCD Controller/Driver 


1. 


2. 


Feature 


Fast 8-bit MPU interface compatible with 80- 
and 68- family microcomputers and serial 
interface 

Clock synchronous serial interface 

Many command set Display data Read/Write, 
display ON/OFF, Normal/Reverse display 
mode, page address set , column address 
set , status read , display all points ON/OFF, 
LCD bias set, electronic volume, read/modify/ 
write, segment driver direction select, power 
saver, static indicator, adjustable OSC 
frequency, booster input voltage select, 
follower input voltage and amplified ratio 


General Description 


selectable 

4 static indicator and 96 icon available 

Total 118 (segment + common + static) drive 
sets 

Wide range of supply voltages 


-VpD- VSS : 2.7to5.5V 
-Vpp-V5 : 3.5to7.0V 


- VoD - VCAP3 : 3.5to 7.0 V 


Low-power CMOS 
64 level digital contrast control 
Bare chip available 


The ST7522 family of dot matrix LCD drivers are designed for the display of characters 

and graphics. The drivers generate LCD drive signals derived from bit mapped data stored 
in an internal RAM. 
The drivers are available in two configurations The ST7522 family drivers incorporate 

innovative circuit design strategies to achieve very low power dissipation at a wide range 
of operating voltages. 
These features give the designer a flexible means of implementing small to medium size 
LCD displays for compact, low power systems. 
The ST7522 which is able to drive 1 line of 6 Chinese characters or 2 lines of 12 Chinese characters 
each line with two ST7522. 


Clock frequency Number |Number of 

Product name Bias Dut 
On-Chip External of COM |SEG . 
1.2KHz,2.4KHz 

ST7522D (When VDD=3.0V) 2.8KHz 17 96 1/5,1/6 1/17,1/33 
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3. PAD Arrangement 

m Chip specifications of AL pad package 
m Chip size: 3720 um x 5040 um 

m@ Minimum pad pitch: 110um 

m Pad size: 90um X 90um 

* Substrate connect to VDD. 


SEG73/SEG56 
SEG72/SEG55 
SEG71/SEG54 
SEG70/SEG53 
SEG69/SEG52 
SEG68/SEG51 
SEG67/SEG50 
SEG66/SEG49 
SEG65/SEG48 
SEG64/SEG47 
SEG63/SEG46 
SEG62/SEG45 
SEG61/SEG44 
SEG60/SEG43 
SEG59/SEG42 
SEG58/SEG41 
SEG57/SEG40 
SEG56/SEG39 
SEG55/SEG38 
SEG54/SEG37 
SEG53/SEG36 
SEG52/SEG35 
SEG51/SEG34 
SEG50/SEG33 
SEG49/SEG32 
SEG48/SEG31 
SEG47/SEG30 
SEG46/SEG29 
SEG45/SEG28 
SEG44/SEG27 
SEG43/SEG26 
SEG42/SEG25 
SEG41/SEG24 
SEG40/SEG23 
SEG39/SEG22 
SEG38/SEG21 
SEG37/SEG20 
SEG36/SEG19 
SEG35/SEG18 
SEG34/SEG17 
SEG33/SEG16 
SEG32/SEG15 
SEG31/SEG14 
SEG30/SEG13 


SEG58/SEG75 


SEG60/SEG77 
SEG61/SEG78 
SEG62/SEG79 
SEG63/SEG80 
SEG64/SEG81 
SEG65/SEG82 
SEG66/SEG83 
SEG67/SEG84 
SEG68/SEG85 
SEG69/SEG86 
SEG70/SEG87 
SEG71/SEG88 
SEG72/SEG89 
SEG73/SEG90 
SEG74/SEG91 
SEG75/SEG92 
SEG76/SEG93 
SEG77/SEG94 
SEG78/SEG95 
SEG79/COMI 
SEG80/COM15 
SEG81/COM14 
SEG82/COM13 
SEG83/COM12 
SEG84/COM11 
SEG85/COM10 
SEG86/COM9 


[g] | SEG57/SEG74 


SI 
LS] 


[E] | SEG59/SEG76 


ai 2i 


= 
FS 
Lg] 
La] 
La] 

£) 
Ls] 


Le] 
Le] 


A 
a 
Ls] 


FA 
FS 


& 


EI 


= 
= 
e 
S 
2 
8 
8 
2 
8 
3 
3 
8 
z 
= 


6Z9AS/ZLOAS 
8294S/1L 94S 


L2@9A4S/0 94S 
9z94S/694S 


Sz94S/894S 
veOAS/LOAS 
€cOAS/99NAS 
eé2OAS/SOAS 
LeOAS/vOAS 
O0cOAS/E94S 
6L9AS/ZOAS 
8L9OAS/LOAS 
ZL94S/094S 
9LOAS/INOD 
SLOAS/SLNOO 
VLOAS/VLNOD 
ELOAS/ELWOO 
ZLOAS/ZLNOO 
LLOAS/LLNOO 
OLSAS/OLNOD 
69AS/6NOD 
894S/8N09 
Z94S/ZWO9 
994S/9N09 
S9AS/SNOD 
vOAS/VNOD 
e9AS/ENOO 
cOAS/ZNOD 
LOAS/LNWOO 
OSAS/ONOD 


SEG87/ COM8 
SEG88/ COM7 
SEG89/ COM6 
SEG90/ COM5 
SEG91/COM4 
SEG92/ COM3 
SEG93/ COM2 
SEG94/COM1 
SEG95/ COMO 
CAP3 

CAP2 

CAP1 

v2 

V5 

M/S 

V3 

V4 

v1 

FR 

CLS 

RES 

C86 

VDD 

RIW 

AO 

E(RD) 

cs2 

ICS1 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

vss 

CL 

PIS 

$4 

$3 

$2 

s1 

COMS 
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4. The MPU Interface (Reference examples) 

The ST7522 Series can be connected to either 80x86 Series MPUs or to 68000 Series MPUs. 
Moreover, using the serial interface it is possible to operate the ST7522 series chips with fewer 
signal lines. 

The display area can be enlarged by using multiple ST7522 Series chips. When this is done, the 
chip select signal can be used to select the individual ICs to access. 


4.1 8080 Series MPUs 


* vop 
vec, ag VDP aE ] 
At toA7 |—>} i—+| CSi 
5 iano DECODER — ; 
2)  D0toD7 DO to D7 z 
RD RD 7) 
R WR 
RE RES 
GND t vss C86 
RESET 
J 4 
4.2 6800 Series MPUs 
t VDD 
a 
t 
ver 20 AO os PIS |-¢ 
A1 to A15 |——>} |1—_» CS1 
5 UMA DECODER — R 
$]  DOtoD7 DOtoB7 oS 
E E ao 
RW RW 
RES RES 
GND t vss C86 
RESET J 
4.3 Using the Serial Interface 
VDD 
: f 
VCC VDD 
AQ AO PIS 
A1toA7 |-——»| DECODER | eral nv 
=) N 
= DO to D5 x 
PORTA sl bs 
PORTB SCL 
RES |}« >| RES 
GND i vss C86; 
RESET J | 
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5. Application (Master & Slave Mode) 


Condi 


tion: 


1. 2 time booster 
2. internal follower 
3. internal OSC frequency 


LCD 33 x 160 dots 


aBBEBERT EBRERE BBR bp te fsfs 


ST7522 
Slave 


c2 
4s cs 
3 +4 C3 
2 
1 BI C4 
PIS C1 
J2 
3 fens Panel size | Viewing | Viewing 
q Capacitor area=3.0' area=4.5" 
C86 c1 2.2uF 4.7uF 
J3 c2 2.2uF 4.7uF 
7 c3 41uF 2.2uF 
1 C4 2.2uF 4.7uF 
CLS 
cs 2.2uF 4.7uF 
LI 
Notice: Ale RE enn cé 2.2uF 2.2u~4.7uF 
jn’ SENS FHSRSSSSASISS 
Slave chip's common & segment = C7 22uF | 2.2u~4.7uF 
pin had changed follow "PIN 2 Sy ga000000,,,, O>z>>3 
" Or AMTHON a5 
DESCRIPTION" table Bas°E" + acd 


Do 
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6. Application (Only use master mode) 
Resemble ST7066U+ST7065C (2 line x 16 word with 14 pin assign application) 


condition: 
1. 68 interface 
2. 2 time booster 


3. internal follower 
4. internal OSC frequency 


LCD 17 x 96 dots 


sto} sfaja}a|ela}a/a|a)ale|2|alala} ala} a/elalala|alelals| ala 


Panel size Viewing Viewing 
Capacitor leg) Paleo 
Ci 2.2uF 4.7uF 
(eo 2.2uF 4.7uF 
C3 1uF 2.2uF 
C4 2.2uF 4.7uF 
C5 2.2uF 4.7uF 
C6 2.2uF 2.2u~4.7uF 
C7 2.2uF | 2.2u~4.7uF 


VSS 1 + 
VDD 2 + 
RES| 3 
AO 4 
R/W 5 
E 6 
DO i 
D1 8 c1 
D2 9 + 
D3; 10 C4 
D4; 11 + | f 
D5; 12 C3 
D6; 13 + 
D7; 14 C5 
I 
in c2 


ST7522 = 


19038 
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ST7533 


33C x 96S Dot Matrix LCD Controller/Driver 


1. Features 

@ Direct display of RAM data through the circuit (Thermal gradient -0.15%/°C ) V5 
display data RAM. voltage regulator resistors equipped 

m RAM capacity : 33 x 96 = 3168 bits internally, V1 to V4 voltage divider resistors 

@ Display duty selectable by select pin equipped internally, electronic volume 
- 1/33 duty : 33 common x 96 segment function equipped internally, voltage follower. 
- 1/17 duty : 17 common x 96 segment @ CR oscillator circuit equipped internally 


HM High-speed 8-bit MPU interface (The chip can (external clock can also be input) 
be connected directly to the both the 80x86 m Extremely low power consumption Operating 


series MPUs and the 68000 series MPUs) / power when the built-in power supply is used 
Serial interfaces are supported. (an example) 

m Abundant command functions Display data 70uUA (VDD - VSS = VDD - VSS2 =3.0 V, 
Read/Write, display ON/OFF, Normal/ Quad voltage, V5 - VDD = - 11.0 V). 
Reverse display mode, page address set, Conditions: When displays pattern OFF and 
display start line set, column address set, the normal mode is selected. 
status read, display all points ON/OFF,LCD =m Power supply operate on the low 1.8 voltage 
bias set, electronic volume, read/modify/write, Logic power supply VDD - VSS = 1.8V to 
segment driver direction select, power saver, 3.3V (+10% Range) 
static indicator, common output status select, Boost reference voltage: VDD - VSS2 = 1.8V 
V5 voltage regulation internal resistor ratio to 3.3V 
set. Booster maximum voltage limited 

m™ Static drive circuit equipped internally for VOUT= -13V (+10% Range) 
indicators. (1 system, with variable flashing Liquid crystal drive power supply: 
speed.) VDD - V5 = 4.0V to 13.0 V 


m Low-power liquid crystal display power supply 
circuit equipped internally. 
Booster circuit (with Boost ratios of 
2X/3X/4X , where the step-up voltage 
reference power supply can be input 
externally). High-accuracy voltage adjustment 


Wide range of operating temperatures: -40 to 
85°C 

CMOS process 

These chips not designed for resistance to 
light or resistance to radiation. 

Gold bumped chip available 


2. General Description 


The ST7533 is a single-chip dot matrix LCD drivers that can be connected directly to a 
microprocessor bus. 8-bit parallel or serial display data sent from the microprocessor is stored in the 
internal display data RAM and the chip generates a LCD drive signal independent of the 
microprocessor. Because the chips in the ST7533 contain 33x96 bits of display data RAM and there 
is a 1-to-1 correspondence between the LCD panel pixels and the internal RAM bits, these chips 
enable displays with a high degree of freedom. 


The ST7533 chips contain 33 common output circuits and 96 segment output circuits, so that a 
single chip can drive a 33x96 dot display (capable of displaying 8 columnsx4 rows of a 16x16 dot 
kanji font). 

Moreover, the capacity of the display can be extended through the use of master/slave structures 
between chips. The chips are able to minimize power consumption because no external operating 
clock is necessary for the display data RAM read/write operation. Furthermore, because each chip 
is equipped internally with a low-power LCD driver power supply, resistors for LCD driver power 
voltage adjustment and a display clock CR oscillator circuit, the ST7533 can be used to create the 
lowest power display system with the fewest components for high-performance portable devices. 


PART NO. VRS temperature gradient VRS range 


ST7533 -0.15%/°C -2.1V +0.03V 
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3. ST7533 Pad Arrangement 


Hm Chip Size: 7240um x 1,000 um 

m Origin: Chip Center 

m@ Bump Pitch: 69.1~m(Min.) 

m Bump Size: PADNo.001~005 49.1um x 70.5um 
PAD No. 006 ~ 064 56um x 60Um 
PAD No. 065~070 51uUm x 60um 
PAD No. 071 ~ 083 56um x 60um 
PAD No. 084 ~ 088 49.1um x 70.5um 
PAD No. 089~ 100 70.5um x 49.1um 
PAD No. 101~ 196 49.1um x 70.5um 
PAD No. 197 ~ 208 = 70.5um x 49.1um 

m@ Bump Height: 18um(Typ) 

m Chip Thickness: 660um 


30um 
ait cee 
15 | 15 30um 
40um um, um 
25um 30um 25um 30um 30um 
(-3405,435) (3385,435) 
088 084 083 071 070 065 064 006 005 001 
t t 44 4 
(iA seeeeed | [> oben [op lp aise] || deeaviteeeeevesers 6) 0] [| | ese 7 
089 <4 == re 208 
$T7533 \ | 
PAD DIAGRAM 
(3266,162) 
X 
(0,0) 
[4 (-3312,-175) 
10") J) Fi J) Jl Lh pb bh RP RP PR POPP LRP OP Pp pp eenneeee [+> 197 
le 7 
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4. The MPU Interface (Reference examples) 


The ST7533 Series can be connected to either 80X86 Series MPUs or to 68000 Series MPUs. 
Moreover, using the serial interface it is possible to operate the ST7533 series chips with fewer 


signal lines. 


The display area can be enlarged by using multiple ST7533 Series chips. When this is done, the 


chip select signal can be used to select the individual ICs to access. 


4.1 8080 Series MPUs 


Vpp 
t 
Vec Vpp 
AO >| AO C86 
A1 to A7 Decoder |___»]CS11 
5 1ORQ }———> > CS2 2 
oO ite) 
2) DO to D7 k DOtcd7 = |E 
RD > RD 
WR > WR 
RES ke >RES PIS 
GND RESET ai 
_[| Vss 
4.2 6800 Series MPUs 
Vop 
t 
Vcc Vop 
AO >| AO c86 4+ 
A1t0A15}———) dep = cs1 ” 
5 VMA |} |» CS2 6 
oO 
> 
7 DO to D7 kk DOtoD7 =|” 
E >E 
RW > RAV 
RES kk >|RES PIS 
Sep RESET — = 
_| Vss 
4.3 Using the Serial Interface 
Vop or Vss 
fs 
T k 
Vec Vopb 
AO AO C86 }—+4 
A1 to A7-+-———_ Decoder cS) pa 
5 cs2 8 
oo ~ 
= o 
Port 4 Sl 
Port 2 SCL 
RES |« RES PIS 
ome RESET 


|| 


Vss 
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5. Connections Between LCD Drivers (REFERENCE EXAMPLE) 


The liquid crystal display area can be enlarged with ease through the use of multiple ST7533 Series 
chips. Use a same equipment type. 


5.1 ST7533 (master) 5.2 ST7533 (slave) 
VDD VDD 
M/S a cLS M/S M/S CLS CLS M/S 
FR >| FR FR >| FR 

8 9 Qo 3 s 830 

rg g cL >) CL 8 2 re % cL e >| CL 2 z 

= Lo ne | Fo 

DOF »|DOF| % DOF »|DOF| % 

Output Input vss Output Input \Vss 
7 ITT JUUUL 71TT 


5.3 Single-chip Structure 


96 X 33 
Dots 


ST7533 
Master 


5.4 Double-chip Structure 


192 x 33 Dots 


COM SEG SEG COM 


ST7533 ST7533 
Master Slave 
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ST7565V/P 


65C x 1382S Dot Matrix LCD Controller/Driver 


1. Features 
@ Direct display of RAM data through the ™ High-accuracy voltage adjustment circuit 
display data RAM. (Thermal gradient -0.05%/°C ) V5 voltage 
m RAM capacity : 65 x 132 = 8580 bits regulator resistors equipped internally, V1 to 
@ Display duty selectable by select pin V4 voltage divider resistors equipped 
- 1/65 duty : 65 common x 132 segment internally, electronic volume function 
- 1/49 duty : 49 common x 132 segment equipped internally, voltage follower. 
- 1/33 duty : 33 common x 132 segment @ CR oscillator circuit equipped internally 
- 1/55 duty : 55 common x 132 segment (external clock can also be input) 
- 1/53 duty : 53 common x 132 segment m Extremely low power consumption Operating 
m High-speed 8-bit MPU interface (The chip can power when the built-in power supply is used 
be connected directly to the both the 80x86 (an example) 
series MPUs and the 68000 series MPUs) / 60uA (VDD - VSS = VDD - VSS2 =3.0 V, 
Serial interfaces are supported. Quad voltage, V5 - VDD = - 11.0 V). 
m Abundant command functions Display data Conditions: When displays pattern OFF and 
Read/Write, display ON/OFF, Normal/ the normal mode is selected. 
Reverse display mode, page address set, m Power supply operate on the low 1.8 voltage 
display start line set, column address set, Logic power supply 
status read, display all points ON/OFF, LCD VDD - VSS = 1.8V to 3.3 V (+10% Range) 
bias set, electronic volume, read/modify/write, Boost reference voltage: VDD - VSS2 = 1.8V 
segment driver direction selects, power saver, to 3.3V 
static indicator, common output status select, Booster maximum voltage limited 
V5 voltage regulation internal resistor ratio VOUT= -16.0V (+10% Range) 
set. Liquid crystal drive power supply: 
m@ Static drive circuit equipped internally for VDD - V5 = 4.0V to 13.0 V (ST7565V) 
indicators. (1 system, with variable flashing V0~Vss = 4.0V to 13.0V (ST7565P) 
speed.) m Wide range of operating temperatures: -40 to 
m@ Low-power liquid crystal display power supply 85°C 
circuit equipped internally. m CMOS process gold bumped chip or TCP 
Booster circuit (with Boost ratios of available. 
2X/3X/4X/5X/6X , where the step-up voltage im These chips not designed for resistance to 
reference power supply can be input light or resistance to radiation. 
externally). 


2. General Description 


The ST7565V/P is a single-chip dot matrix LCD driver that can be connected directly to a 
microprocessor bus. 8-bit parallel or serial display data sent from the microprocessor is stored in the 
internal display data RAM and the chip generates a LCD drive signal independent of the 
microprocessor. Because the chips in the ST7565V/P contain 65x132 bits of display data RAM and 
there is a 1-to-1 correspondence between the LCD panel pixels and the internal RAM bits, these 
chips enable displays with a high degree of freedom. 


The ST7565V/P chips contain 65 common output circuits and 132 segment output circuits, so that a 
single chip can drive a 65x132 dot display (capable of displaying 8 columnsx4 rows of a 16x16 dot 
kanji font). 

Moreover, the capacity of the display can be extended through the use of master/slave structures 
between chips. The chips are able to minimize power consumption because no external operating 
clock is necessary for the display data RAM read/write operation. Furthermore, because each chip 
is equipped internally with a low-power LCD driver power supply, resistors for LCD driver power 
voltage adjustment and a display clock CR oscillator circuit, the ST7565V/P can be used to create 
the lowest power display system with the fewest components for high-performance portable devices. 
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PART NO. 


VRS temperature gradient 


VRS range 


ST7565S 


-0.05%/°C 


-2.1V +0.03V 


3. ST7565V/P Pad Arrangement (COG) 


m Chip Size: 7240um x 1,000 um 

m Origin: Chip Center 

m@ Bump Pitch: 69.1uUm(Min.) 

m Bump Size: PAD No. 001 ~ 005 
PAD No. 006 ~ 064 
PAD No. 065 ~ 070 
PAD No. 071 ~ 083 
PAD No. 084 ~ 088 
PAD No. 089 ~ 100 
PAD No. 101 ~ 196 
PAD No. 197 ~ 208 

m@ Bump Height: 18um(Typ) 

m Chip Thickness: 660um 


49.1uUm x 70.5um 
56um x 60um 
51um xX 60uUm 
56um x 60um 
49.1um x 70.5um 
70.5yum x 49.1um 
49.1um x 70.5um 
70.5um x 49.1um 


m VOUT maximum - 


16V (+10% Range 


) 


Logic power supply 


VDD — VSS = 1.8V 
to 3.3 V (+10% 
Range) 

Add new booster 
ratio 5 times and 6 
times 

Use select pin to 
define display duty 
as following table 


128 


22um 30um 22um 38um 30um 
14 13 (3528,395) 4 
— il a : | 290 
= 12 
— Y : 
= ST7565V/P : 
- PAD DIAGRAM ; 
—_—_—_—_> : 
(0,0 5 
— 
co 
1|_277 
re EEE RCC Ene ren eee rate eee de 
1 429 276 | 
(-4558, - 410) (4558, -410) 
15um) 15um 


_38um , > 


38um 
15um| 4 ieee nee 30um 
15um : 
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4. The MPU Interface (Reference examples) 


The ST7565V/P Series can be connected to either 80X86 Series MPUs or to 68000 Series MPUs. 
Moreover, using the serial interface it is possible to operate the ST7565V/P series chips with fewer 


signal lines. 


The display area can be enlarged by using multiple ST7565V/P Series chips. When this is done, the 


chip select signal can be used to select the individual ICs to access. 


4.1 8080 Series MPUs 


Vop 
; t 
Vcc Vpp 
AO >| AO C86 
A1toAZ}—— Decoder = cs1 
= |ORQ}——> |» CS2 g 
z re 
=| DO to D7 |e >| DO to D7 c 
RD >|RD 2 
WR >) WR 
RES |« >| RES P/S 
GND RESET ai 
_[Vss 
4.2 6800 Series MPUs 
Vopb 
! t 
Vcc Vop 
AO >| AO C86 
A1toA15}——>} od der = PSI Q 
> VMA -———_> > CS2 Ro 
Qa | 
=| DO to D7 ke sDotop7 =| 
Ee »E 
RIW >| RW 
RES |« >| RES PIS 
GND RESET xi 
_[Vss 
4.3 Using the Serial Interface 
Vop or Vss 
4 
T x 
Vcc Vop 
AO >| AO c86|_-+4 
+» C81 a 
Ss A1 to A7 }——_> Decoder cs2 Q 
[aa rR 
= Ec 
n 
Port 1 > Sl 
Port 2 > SCL 
RES |« >| RES PIS 
GND RESET Vss | 
Vv 


Vss 
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5. Connections Between LCD Drivers (Reference Examples 


The liquid crystal display area can be enlarged with ease through the use of multiple ST7565V/P 
Series chips. Use a same equipment type. 


5.1 ST7565V/P (master) 


5.2 ST7565V/P (slave) 
vop vp 
I | 
MS CLS cLs M/S MIS__CLS cls M/S 
F li FR PIER 
2 e Qe Bs 
g 3 cL ales ig B ES cL + alon 
DOF > | DOF “DOF > | DOF 
Output Input vss Output Input vss 
7/// JUUUL //// 
5.3 Single-chip Structure 


132 X 65 Dots 


ST7565S 
Master 


5.4 Double-chip Structure 


264 x 65 Dots 


“. COM <7] [ SEG SEG =~ COM 
STZ565S } \ 2 ene 
aster lave 
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ST7549 series 


1.General Description 


68 x 102 Dot Matrix LCD Controller/Driver 


The ST7549 is a driver & controller LSI for graphic dot-matrix liquid crystal display systems. It 
contains 102 segment and 68 common driver circuits. This chip is connected directly to a 
microprocessor, accepts 3-line or 4-line serial peripheral interface (SPI), 2-line serial interface or 8- 
bit parallel interface, display data can stores in an on-chip display data RAM of 68 x 102 bits. It 
performs display data RAM read/write operation with no external operating clock to minimize power 
consumption. In addition, because it contains power supply circuits to drive liquid crystal, it is 
possible to make a display system with the fewest components. 


2. Features 


Mm Single-chip LCD controller & driver (externally Vout voltage supply is possible) 
@ Driver Output Circuits - Generation of intermediate LCD bias 
m 102 segment outputs / 68 common outputs voltages 
m@ On-chip Display Data ram - Oscillator requires no external components 
- Capacity: 68X102=6,936 bits (external clock also possible) 
m Microprocessor Interface - Voltage converter (x4, x5) 
- 8-bit parallel bi-directional interface with - Voltage regulator 
6800-series or 8080-series - Voltage follower 
- 4-line SPI (serial peripheral interface) - On-chip electronic contrast control function 
available (only write operation) (128 steps) 
- 3-line SPI (serial peripheral interface) m External RESB (reset) pin 
available m Logic supply voltage range VDD1,2 -VSS 
- 2-line Interface (Inter-Integrated Circuit) - 1.7 to 3.3V 
Interface m Display supply voltage range VLCD -VSS 
m °C interface available (ST7548i) - 4.5 to 13V 
m@ On-chip Low Power Analog Circuit m Temperature range: -40 to +85 degree 


- Generation of LCD supply voltage 


3.Application Diagram 


34 


Application diagram: internal charge pump is used and single Vpp 


Display 102X 68 pixels 


102 34 


ST7549 


=-— 


\/ss 
\/ss. 


\/LCDOUT 
\/LCDIN 


Civep 


Vop dt Vss 
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Application diagram: Internal charge pump is used and two separate VpD1(VDD2) 


Display 102 X 68 pixels 


34 102 34 
kb 
y— $17549 Sz 
Be ee GE 
>> >> >> 
of vane bs | 
Civep 


YOvoo2 Cvorz Vss 


application diagram : External high voltage generation is used 


Display 102 X 68 pixels 


YO \Voo2 —Cvpo Vss 


The required minimum value for the external capacitors in an application with the ST7548 are: 
Cvtcp = min. 100nF Cvpo1,2= min. 1.0 uF 
Higher capacitor values are recommended for ripple reduction. 
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4.The MPU Interface (Reference Examples) 


The ST7549 Series can be connected to either 8080 Series MPUs or to 6800 Series MPUs. 
Moreover, using the serial interface it is possible to operate the ST7549 series chips with fewer 


signal lines. 


The display area can be enlarged by using multiple ST7549 Series chips. When this is done, the 


chip select signal can be used to select the individual Ics to access. 


4.1 8080 Series MPUs 


: avo 
I 
Vec Vpp 
AO > AO PSo,PS2 
A1 to A7 -——> 
= IORQ Decoder t———> /CSB = 
z : 
=| DO to D7 >| DO to D7 c 
RD > E (/RD) 
WR >| RW (WR) 
RES |« >» /RES PS1 
GND a Vss 
. _|Vss 
4.2 6800 Series MPUs 
AED 
Fal 
Vec Vop 
AO > AO PS1,PS2 — 
z ” ees [| Decoder |———>//CSB = 
+ 
e 2 
=| Do to D7 >! D0 to D7 5 
RD >| /RD (E) 
WR >| WR (RW) 
RES |e > /RES PSO 
GND a Vss | 
! _| Vss 
4.3 Using the Serial Interface (4— line interface) 
aVoo 


MPU 


GND 


AO 


A1 to A7 }———> 


Decoder 


Port 1 


Port 2 


RES |e 


RESET 


AO 


/CSB 


SDA 


SCLK 
JRES 


ST7549 


Vss 
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4.4 Using the Serial Interface (3- line interface) 


4Voo 
: ] 
Vcc Vop 
Ps2 

A1 to A7 Decoder }>———>//CSB o 

e S 

= B 

Port 1 > SDA 
Port 2 >| SCLK 
RES > /RES PSo,PS1 
SNe, RESET “F | 
_[Vss 
4.5 Using the Serial Interface (2- line interface) 
4Voo or Vss 
I 
Vec Vop 
MS 
g 
a 2 
= Port 1 >| SDA o 
Port 2 > SCL 
RES |k« >» /RES 
spoe PS 
GND Vss | 
; 7 _|Vss 
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68C x 102S 4-Grey Scale Dot Matrix LCD Controller/Driver 


1.General Description 


The ST7568 is a driver & controller LSI for 4-level gray scale graphic dot-matrix liquid crystal 
display systems. It contains 102 segment and 68 common driver circuits. This chip is connected 
directly to a microprocessor, accepts 4-line serial interface(SPI) . 2-line serial interface or 8-bit 
parallel interface, display data can stores in an on-chip display data RAM of 68 x 102 x 2 bits. It 
performs display data RAM read/write operation with no external operating clock to minimize power 
consumption. In addition, because it contains power supply circuits to drive liquid crystal, it is 
possible to make a display system with the fewest components. 


2. 


Features 


Single chip LCD controller/driver for 4 GRAY SCALE STN LCD 
4-level (White, Light Gray, Dark Gray, Black) Gray Scale Display with PWM and FRC Methods 


Driver Output Circuits 

102 segment outputs / 68 common outputs 

On-chip Display Data ram 

- Capacity: 68X102X2=13,872 bits 

- Bit data" 11 ": a dot of display is illuminated 
in dark mode. 

- Bit data" 10 ": a dot of display is not 
illuminated in dark gray mode. 

- Bit data" 01 ": a dot of display is not 
illuminated in light gray mode. 

- Bit data" 00 ": a dot of display is not 
illuminated in white mode. 

Microprocessor Interface 

- 8-bit parallel bi-directional interface with 
6800-series or 8080-series 

- 4-line SPI (serial peripheral interface) 
available (only write operation) 

- 2-line Interface (Inter-Integrated Circuit) 
Interface 


- i°C interface available (ST7568i) 
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On-chip Low Power Analog Circuit 

- Generation of LCD supply voltage 
(externally Vout voltage supply is possible) 

- Generation of intermediate LCD bias 
voltages 

- Oscillator requires no external components 
(external clock also possible) 

- Voltage converter (x2, x3, x4, x5) 

- Voltage regulator 

- Voltage follower 

- On-chip electronic contrast control function 
(128 steps) 

External RESB (reset) pin 

Logic supply voltage range VDD -VSS 

- 1.7 to 3.3V 

Temperature range: -40 to +85 degree 

Gold bumped chip available 


Sin z 
3. ST7568 Pad Arrangement (COG) 


Chip Size: 10,220 um x 1000 um 

Bump Pitch: PAD NO 1 ~ 148 , 250 ~ 272 : 75.5 um (com/seg) 

PAD NO 149 ~ 248: 75 um (I/O) PAD NO 148 ~ 149: 114 um 

PAD NO 248 ~ 249 : 93.5 um (Reset) 

PAD NO 249 ~ 250 : 95.9 um (Reset) 

Bump Size:PAD NO 1 ~ 125 , 137 ~ 248 , 250 ~ 261 : 55(x) um x 60(y) um 
PAD NO 249 : 92(x) um x 60(y) um 

PAD NO 126 ~ 136 , 262 ~ 272 : 60(x)um x 55(y) um 

Bump Height: 18 um (Typ) 

Chip Thickness: 635 um 


1 5 
a K-30 
| (4766,410) 

| 


unit:um 
lo i 
| 
i \ 
1 T 
ie 
JOO Jar 
~> | 
aes 
5» X 
(0,0) 
ANo ! ul | 262 
248 249 250; 1261] | 
“RES” l l 
| 7 | 
| | 
\ zy an z | 
\ | \ | 
| I 55 i} | 
| L ioe 
| - = \ 
— 55 > < 60 K— 2 — 
| ' 7 Hl i 
| Bump Size of Bump Size of Bump Size of | | 
i | Top & Bottom Right & Left RES | | 
| | 
| I | 
(-4763,-410) } si | (4763,-410) } 
| unit:um \ unit: um } unit:um | 
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4.The MPU Interface (Reference Examples) 
The ST7568 Series can be connected to either60X86 Series MPUs or to 6800Swries MPUs. Moreover, 
using the serial interface it is possible to operate the ST7568 series chips with fewer signal lines. 


The display area can be enlarged by using multiple ST7568 Series chips. When this is done, the chip 
select signal can be used to select the individual Ics to access. 


4.1 8080 Series MPUs 


p as 
Vec Vppb 
AO >| AO IMS 
Al toAZ;——)_— Decoder += s/c 
5 IORQ|—_> e 
ice} 
5 e 
=| DO to D7 >| DO to D7 F 
RD >| E (/RD) 
WR >| R/W (/WR) 
RES |e >| /RES PS 
GND oe ae ai 
i" _| Vss 
4.2 6800 Series MPUs 
. 4 veo 
Vcc Vppb 
AO >| AO ims Ky 
Alto AZ-———)_ Decoder. += —>} /c8 
= IORQ |___>| 2 
$s ie 
=| DO to D7 »| DO to D7 - 
RD >| /RD (E) 
WR >| WR (RW) 
RES \« >| /RES PS 
GND eat lee Vss 
_| Vss 
4.3 Using the Serial Interface (4-line interface) 
4¥ee 
Vcc Vppb 
AO >| AO IMS | 
AMA? 4 enter | ies 3 
2 
2 a 
Port 1 > SI 
Port 2 >| SCL 
RES kk > /RES PS 
GND sacber- “E | 
| Vss 
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VDD (internal) 

-- VDD (default) 

- VDD (68-duty) 

- VDD (parallel) 
(6800) 


- VDD 


OSC 
T10 
MODE 
PS 
IMS 


8-bit Parallel 6800 
Internal OSC 

T9(Test9) for Monitor VO 
C=1uf 


68 duty 


68-duty/parallel-6800/VLCDIN-internal/VDD2=VDD/internal-OSC 
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oOse+ O.0;2 ais fo) ie) 9] 9} 
O0S¢m COson eo) OOEee COSunm 
uy OooOsut 
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oe 
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= 68-duty/parallel-8080/VLCDIN-internalVDD2=VDD/internal-OSC 
Osc - VDD (internal) 
68 duty T10 =~ VDD (default) 
8-bit Parallel 8080 MODE - VDD (68-duty) 
Internal OSC PS -- VDD (parallel) 
T9(Test9) for Monitor VO IMS -- VSS (8080) 
C=1uf 
OOZrwH 
OOZr0 
R Joosoe 
v OCOZunw 
c|c cic | cjc c\c 
fe} e} folie) [o}fe} fo} e} 
M|M --|M|M| MM M|M 
2/2 3/3 e sj6 5/5 
le ae eeoeeee e e ege eocese ee 47/8 "en 
2 
ITO Pad for monitor VO test im ig 
EP IEIPRIE PER EIRIMEE ; 
_ tae 
= 68-duty/serial-4Line/VLCDIN-internal/VDD2=VDD/internal-OSC 


Osc - VDD (internal) DO~D5 - VDD (noused) 
68 duty T10  ~ VDD (default) RWR ~ -- VDD (noused) 
4-Line Serial Interface MODE - VDD (68-duty) ERD  -- VDD (noused) 
Internal OSC PS ~ VSS (serial) 
T9(Test9) for Monitor VO IMS - VDD (4-Line) 
C=1uf 
s|s 
c|c CIC/C|C\E|E sls [E{Cfele cle 
ojo O0}O/O/O/G/G Elelsiolala ln 
M|M M|M|M|M}1 4 GIGI 3131/3 ]3 4l4 
9/8 2/1/0/S/0}0 110} 3)alsle 3/4 
1|0 


COs+H 
COsr+o 


OOsu+4 
COSunn 


a 


ITO Pad for monitor VO test 


[ 
aw 
> 
l 
HOD 
i 
Pa 
u0< 
WO 
—i 
‘TOT 
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= 68-duty/ I2C interface /VLCDIN-internal/VDD2=VDD/internal-OSC 


T11 - VDD (no used) 
OSC - VDD (internal) 712 - VDD (no used) 
ee duty T10  - VDD (default) 113. ~- VDD (noused) 
°C Interface MODE - VDD (68-duty) T14. ~ VDD (noused) 
Internal OSC Tie = - ‘VSS SA1~SA0 -- VSS (slaver address) 
T9(Test9) for Monitor VO T15 =~ VSS SDA (need external pull up resister) 
C=1uf SCL (need external pull up resister) 
R=1k sis 
c|c CICI|C|C\E/E sls {E{CfEle he 
folie) O}O/O}O0/G/G Eleloioiala la 
ole CIOIGI C/G — Sai csasecscaesdatnsies él |e us 
9/8 2)1/0)8)/070 110 )3)alsle 3/4 
COsr+H 
o-2F00 COsr+0 
ae GO 
SSSDD 
DDDAA 
SAAAOOS i i a oOsur 
©=zZ00 SIT IIUUA ¥ 1 |OOSHn 
onNnzOO - 
c\c c|c cjc c\jc 
fo} e} foie) fe}fe} fe} ie} 
M|M M|M| MM M|M 
2/2 3/3 | ll | sj6 5|5 
12 |r 2 PTT TTT AE LTT a 2|e 76 
| 
ITO Pad for monitor VO test & k [ls 
y ID D|s [ 
A D|s 
| a 
vv GI 
AAA 1} 
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ST7541 


4 Gray Scale Dot Matrix LCD Controller/Driver 


1.General Description 
The ST7541 is a driver & controller LSI for 4-level gray scale graphic dot-matrix liquid crystal display 
systems. This chip is connected directly to a microprocessor, accepts Serial Peripheral Interface 
(SPI) or 8-bit parallel display data and stores in an on-chip display data RAM of 128 x 129 x 2 bits. It 
performs display data RAM read/write operation with no external operating clock to minimize power 
consumption. In addition, because it contains power supply circuits necessary to drive liquid crystal, 
it is possible to make a display system with the fewest components. 


2. Features 


m 4-level (White, Light Gray, Dark Gray, Dark) Gray Scale Display with PWM and FRC Methods 


= data [ 2n oy i Gray Scale 
0 0 White 
0 1 Light gray 
1 0 Dark gray 
1 1 Dark 


(Accessible column address, n = 0, 1, 2, 


Driver Output Circuits 

128 segment outputs / 128+1 common 

outputs 

Applicable Duty Ratios 

- Various partial display 

- Partial window moving & data scrolling 

On-chip Display Data RAM 

- Capacity: 128 x 129 x 2= 33,024 bits 

Microprocessor Interface 

- 8-bit parallel bi-directional interface with 
6800-series or 8080-series 

- 4-line serial interface (4-line-SIF) 

- 3-line serial interface (3-line-SIF) 

- IIC serial interface 


, 125, 126, 127) 


On-chip Low Power Analog Circuit 

- On-chip oscillator circuit 

- Voltage converter (x3, x4, x5 or x6) 

- Voltage regulator (temperature coefficient: 
0.125%/ C, or external input) 

- On-chip electronic contrast control function 
(64 steps) 

- Voltage follower (LCD bias : 1/5 to 1/12) 

Operating Voltage Range 

- Supply voltage (VDD): 1.8 to 3.3V 

- LCD driving voltage (VLCD = VO - VSS): 4.0 
to 15.0 V 

Package Type 

- Application for COG 


6800 , 8080 , = = 
ST7541 4-Line , 3-Line interface SHTONnIX 
(without IIC interface) 
$1T7541i lIC interface 


173 


Sironi 


3. ST7541 Pad Arrangement (COG) 

Chip Size: 12,575 um x 1,220 um 

Bump Pitch: 

PAD NO 1 ~ 229, 353 ~ 385: 55 um (COM/SEG), PAD NO 230 ~ 352: 75 um (I/O), 
PAD NO 229 ~ 230: 84 um, PAD NO 352 ~ 353: 913 um 

Bump Size: 

PAD NO 1 ~ 196, 218 ~ 229, 353 ~ 364 : 35(x) um x96(y) um PAD NO 197 ~ 217, 365 ~ 385: 
96(x) um x35(y) um 

PAD NO 230 ~ 352 : 55(x)um x60(y) um 

Bump Height: 18 um (Typ) 

Chip Thickness: 635 um 


ee 
5 ! eB 
ie, tee =a 
T vs 
c | 60 a 30. K-45 5° 
) pals . » 30 « — 
Metal area / Bo « | \ (— 
| PAD NO 1-196 ao Uk | LC 
(-5764.8,595) unit: um Bump area ines ne Sa, i (968,247) unit:um 
> (415,260) unitum > 
MA 196 [ 1 
197] O (Po Ss eS Se P JOO0 | 385 
Oo Y 
o ae 
Oo HO 
O O 
oO x O 
O (0,0) oO 
oO Oo 
—el]__ 
a = O 
O \ O 
C] /oO 
27) oD See ooo000 | Ofss 


218 229 230 352 353 364 


(-4767,-372) unit:um / 
~~ ee 30K 
| NSS AS 
30 K-45 Hy 3 
| Ne. 60 
a as 
Ls ak 
\ | 15) Kk 
K 96 3 
60 iJ 108 \ ce 6 


PAD NO 197~217 PAD NO 230~352 
PAD NO 365~385 
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4. Power Pad Connect 


The pinning of the ST7541 is optimized for single plane wiring e.g. for chip-on-glass display 
modules. Display size: 129 X 128 pixels. 


@ Application diagram: internal charge pump is used and s single VDD 


Display 129 X 128 pixels 


COM so COM 


y_ ST7541 g z 
*6 if external oscillator sf TT 
S : aig. Cvout 
@ Application diagram: Internal charge pump is 
used and two separate VDD1(VDD2) 


Display 129 X 128 pixels 


COM SEG q COM 
*6 if external oscillator sf Veal | } 


r 
Cvout 
YO Voo2 CvooeVss 


|VOUT_IN 


\VoD2 


\Vop1 


)VOUT_OUY 


H application diagram : External high voltage generation is used 


Display 129 X 128 pixels 


COM SEG | COM 


ST7541 5 
3, z 
aa BR 55 
a ee: 
*6 if external oscillator sf 
Viz 
I—|j— 


YO Vov2 CvooV ss 


The required minimum value for the external capacitors in an application with the ST7541 are: 
CVLCD = min. 100nF CVDD1,2= min. 1.0 uF 


175 


Sironi 


5. The MPU Interface (Reference Examples) 

The ST7541 Series can be connected to either60X86 Series MPUs or to 6800Swries MPUs. 
Moreover, using the serial interface it is possible to operate the ST7541 series chips with fewer 
signal lines. 

The display area can be enlarged by using multiple ST7541 Series chips. When this is done, the 
chip select signal can be used to select the individual Ics to access. 


5.1 8080 Series MPUs 


J 


Vpp 
t 
Vec Vopb 
AO > AO 
CcS1 > CS1 
z : 
= DO 10 D7 TS! [)() to D7 r 
RD >| E (/RD) 
WR >| R/W (WR) 
RES |e > /RES 
GND RESET ar 
_|Vss 
5.2 6800 Series MPUs 
Vpp 
t 
Vec Vopb 
AO > AO IMS 
cs > CS1 
z 3 
= DO 10 D7 ! [)() to D7 F 
RD >| RD (E) 
WR >| WR (RW) 
RES \« > /RES PS 
a 
GND RESET Vss 


Vss 
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5.3 Using the Serial Interface (4-line interface) 


Vpp 
A 
[ 
Voc Vpp 
AO > AO 
csi = 
. csi >| 3 
a cE 
2 7) 
Port 1 > SI 
Port 2 > SCL 
RES |« > /RES 
GND eee Vss 
_| Vss 
5.4 Using the Serial Interface (3-line interface) 
Vpp 
A 
I 

Vcc Vpp 

csi = 

= cSt ri 3 

oa ~~ 

2 B 

Port 1 > SI 
Port 2 > SCL 
RES |« > /RES 
GND a aa 
_|Vss 
5.5 Using the Serial Interface (IIC interface) 
es 


R R 
+ 
2 R 
= Port 1 >| SDA 5 
Port 2 i >| SCL 
RES |« > /RES 
GND Vss 


Vss 
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6. ST7541 Application Note 


ST7541 


Internal analog circuit 
Resolution : 129(128COM+ICOM)*128(SEG) 
Interface:8080 series 

OSC1:External for input 
(the same pin shoud be connected together, 

for example,pin246(DO) connect to pin247(D0) 
exclude power pin) 


1 COM3O 
4 como 
<—|_ 22 _[comst 
< 33 ‘SEGO 
<—|_ too seen 
><—_| Tete [RESERVE 
< 165 | Comes 
<—|196_T_comas 


3e5, | —_> 


COM31 


ST7541 


<——|_comoe [197 


<—_comiie [217 


PS0:VDD VR:OPEN 
PS1:VSS VEXT:OPEN 
PS2:VSS TO~T9:OPEN 
TA:VSS MF[2:0]:VDD OR VSS=(0,0,0) 
TB:VSS DS[1:0]:VDD OR VSS=(0,0) 
REF:VDD (MF[2:0]&DS[1:0] is ID of this 
INTRS:VDD IC, 
these pins cannot be left open) 
t C=1uF 
8 
5 364 ‘COM52 > 
6 
- 7 
353 comes. |}——> 
waa [vo 
350 vi 
349 v2 
348 v3 
7 v4 
usa [VR it} 
| 344_[_vop 
+ | 342-343. osc1 
— 341 vss 
340_|_INTRS 
330 | VDD 
338 vext_ | 
-—| 337 vss: 
336_| REF 
335 | VDD 
mean | Te-To |} —< 
sana | _vouTN|}— 
|_| 313 vob 
{312 | _pst 
| at_ | _oso 
310 | __MFO 
_—|~ 309 [MFA 
_—|~ 308 [Mrz a vo 
-—|_307 1B 20 vi —s 
[306 TA 79 v2 
soo-a08 | VSS a v3 IR 
—[aewase | vss2 7 va 
268-283 ‘vDD2 o 
22-207 | VDD 16 vouT | 
(260-261 D7 15 D7 2 
aeea | D6 ay Dé 
meas | DS 3 Ds 
mwas | DA 2 Da 
aaa | DS 7 D3 
aoa [D2 70 D2 
zz |__DA 9 Di 
aaeaar | DO 4 DO 
awa | E_RD 7 ERD 
2220 | RW_WR @__[_RW_WR 
aaa | _AO —_|s AO 
(238-239 RST 4 RST 
meas | __CSB 3 SB 
— 235 vss: 2 VSS 
-— 234 Ps2 1 voD 
CL 233 PSs1 
+——|_232_[_Pso 
L__}aat_[_voo 
230 7 x 
229 comsz_|}——> 
228 ‘COM127 > 
218 [| comii17 |——> 
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ST7541 


Internal analog circuit 

Resolution : 129(128COM+ICOM)*128(SEG) 
Interface : 4 SPI 

OSC1:External for input 

(the same pin shoud be connected together, 
for example,pin246(D0) connect to pin247(D0) 
exclude power pin) 


PSO. 
PS1 
PS2 


REF: 


INTRS:VDD 


“VSS 
:VDD 
“VSS 
TA:VSS 
TB:VSS 


VR:OPEN 

VEXT:OPEN 

TO~T9:OPEN 

MF[2:0]:VDD OR VSS=(0,0,0) 
DS[1:0]:VDD OR VSS=(0,0) 
(MF[2:0]&DS[1:0] is ID of this IC, 
these pins cannot be left open) 
C=1uF 


:VDD 


‘COM30 


COMs2 


cOM31 
COMS1 


| 


353 


comes 


| 


ast-352 


vo 


360 


vi 


v2 


v3 


v4 


35-248 


VR 


344 


voD 


mae 


‘Osct 


341 


vss 


340 


INTRS 


como 339 


voD 


‘COMS1 338 


VEXT 


‘SEGO 337 


TH 


vss 


336 


REF 


335 


720-004 


voD 
T8=T0 


320-328 


vouT_IN 


erry 


vour_our 


313 


vpD 


312 


Ds1 


ait 


Dso 


310 


MFO 


309 


MFI 


308 


MF2 


vo 


307 


TB 


vi 


306 


TA 


v2 


300-205 


vss 


v3 


204-290 


vss2 


9 v4 


260-283 


vpb2 


202-267 


voD 


a vouT 


cl{clclc 


260-264 


D7 


7 SID 


ST7541 


250-259 


Dé 


6 SCLK 


256-257 


254-255 


252-259 


160 SEG127 


250-254 


weriea | RESERVE 248-240 


165 ‘COMé4 


246-247 


itil 


2-245 


22-288 


20-244 


‘AO 


238-230 


RST 


236-237 


CSB 


vss 


vbD 


J 


‘COMS2 


‘COM127 


197 
217 


‘COMSS 


< 196 


COM117 


cOMs6: 


of 
<—_[ comnts 


179 


Sironi 


ST7541 


Internal analog circuit 

Resolution : 129(128COM+ICOM)*128(SEG) 
Interface : 12C 

OSC1:External for input 

(the same pin shoud be connected together, 
for example,pin246(DO) connect to pin247(D0) 
exclude power pin) 
SA[1:0]:VDD OR VSS=(0,0) 
(SA[1:0] are Slave address of I2C) 


uN 


PSO:VSS 
PS1:VSS 
PS2:VDD 
TA:VSS 
TB:VSS 
REF:VDD 
INTRS:VDD 


‘COM30 


ED 


como 


32 


cOMs1 


tl 


33 


‘SEGO 


160 


‘SEG127 


Temes 


RESERVE 


165 


il 


comes 


‘COM95 


197 
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260-261 


VR:OPEN 

VEXT:OPEN 

TO~T9:OPEN 

MF[2:0]:VDD OR VSS=(0,0,0) 
DS[1:0]:VDD OR VSS=(0,0) 
(MF[2:0]&DS[1:0] is ID of this IC, 
these pins cannot be left open) 
C=1uF ; R=10KEKH 
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7 va 
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D2{SDA_OUT) 


240-240 


246-247 


D1(SA1) 
DO(SA0) 


72aan245 


E_RD 


242-248 


RW_WR 


240-244 


‘AO 


238-230 


RST 


76-297 


CSB 


235 


vss 


4 ‘SDA 


be clclclc 
RR 


234 


PS2 


233 


PSt 


232 


PSO 


231 


voD 


2 vss 


— 4 voD 


230 


19 


f 


229 


‘comMsz2_ |}———> 


228 


‘COM127 > 


27 


218 


com117_ | 


—_comite 


180 


Sironb 


ST7541 


Internal analog circuit PSO:VSS VR:OPEN 

Resolution : 129(128COM+ICOM)*128(SEG) PS1:VDD VEXT:OPEN 

Interface : 3 SPI PS2:VSS TO~T9:OPEN 

OSC1:External for input TA:VSS MF[2:0]:VDD OR VSS=(0,0,0) 

(the same pin shoud be connected together, TB:VSS DS[1:0]:VDD OR VSS=(0,0) 

for example,pin246(D0) connect to pin247(DO0) REF:VDD (MF[2:0]&DS[1:0] is ID of this IC, 

exclude power pin) INTRS:VDD these pins cannot be left open) 
C=1uF 
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ST7528 


16 Gray Scale Dot Matrix LCD Controller/Driver 


1.General Description 


The ST7528 is a driver & controller LSI for 16-level gray scale graphic dot-matrix liquid crystal 
display systems. It contains 2 Mode (160X100,132X128) for Segment and Common driver circuits. 
This chip is connected directly to a microprocessor, accepts Serial Peripheral Interface (SPI),IIC or 
8-bit parallel display data and stores in an on-chip display data RAM of 160 x 129 x 4 bits. It 
performs display data RAM read/write operation with no external operating clock to minimize power 
consumption. In addition, because it contains power supply circuits necessary to drive liquid crystal, 
it is possible to make a display system with the fewest components. 


2. Features 
m 16-level (White Mode ~ Dark Mode) Gray Scale Display with PWM and FRC Methods 


DDRAM data [ 4n : 4n+3 
anes nH 4n +2 ant 3 Gray scele 
0 0 0 0 White Mode 
0 0 0 1 Gray Level 1 
0 0 1 0 Gray Level 2 
1 1 0 1 Gray Level 13 
1 1 1 0 Gray Level 14 
1 1 1 1 Dark 
- (Mode0: Accessible column address, n = 0, 1, 2, ...... , 129, 130, 131) 
- (Mode1: Accessible column address, n = 0, 1, 2, ...... , 157, 158, 159) 
m@ Driver Output Circuits m On-chip Low Power Analog Circuit 
- Mode 0 : 132 segment outputs / 128+1 - On-chip oscillator circuit 
common outputs (16-level gray scale) - Voltage converter (x3, x4, x5 or x6) 
- Mode 1: 160 segment outputs / 100+1 - Voltage regulator (temperature coefficient: - 
common outputs (16-level gray scale) 0.125%/ C, or external input) 
m Applicable Duty Ratios - On-chip electronic contrast control function 
- Various partial display (64 steps X 8 ) 
- Partial window moving & data scrolling - Voltage follower (LCD bias: 1/5 to 1/12) 
m On-chip Display Data RAM m Operating Voltage Range 
- Capacity: 129 160 4 = 82,560 bits - Supply voltage (VDD): 1.8 to 3.3V 
- 16-Gray Level display dot is illuminated by 4 - LCD driving voltage (VLCD = VO - VSS): 4.0 
bit data control to 15.0 V 
m Microprocessor Interface m Package Type 
- 8-bit parallel bi-directional interface with - Application for COG 


6800-series or 8080-series 
- 4-line serial interface (4-line-SIF) 
- 3-line serial interface (3-line-SIF) 
- IIC serial interface 


6800 , 8080 , Py = 
ST7528 4-Line , 3-Line interface SHfTOnUIX 


(without IIC interface) 


ST7528i lIC interface Ls 
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3. Power PAD Connect 
The pinning of the ST7528 is optimized for single plane wiring e.g. for chip-on-glass display 
modules. Display size: 160 X 100 pixels or 132 X 128 pixels. 


@ Application diagram: internal charge pump is used and s single VDD 


Display 160 X 100 pixels 
Display 132 X 128 pixels 


COM SEG COM 


\VDD2 
\Vop1 
lvouT_ou 
i 
MOUT_IN 


sf ples 
IL Cvout 


*6 if external oscillator | | 
VO Voo Cvoo Vss 


m Application diagram: Internal charge pump is used and two separate VDD1(VDD2) 


Display 160 X 100 pixels 
Display 132 X 128 pixels 


COM SEG COM 


\Vpp2 
\Vpp1 

Ss 

S 
lvouT_ou 
ly 
IVOUT_IN 


nm 
*6 if external oscillator sf Vo01Chso1 {f 
Cvout 


VO Voo2 Chaves 


@ Application diagram : External high voltage generation is used 


Display 160 X 100 pixels 
Display 132 X 128 pixels 


COM SEG | COM 


ST7528 
ad 
*6 if external oscillator sf 


YO Vooe Apacs 


\VOUT_IN 


\/op2 
\/oD1 
Vs 
Vs: 


—VOUT_OUT 


< 


The required minimum value for the external capacitors in an application with the ST7528 are: 
CVLCD = min. 100nF CVDD1,2= min. 1.0 uF 
Higher capacitor values are recommended for ripple reduction. 
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4. The MPU Interface (Reference Examples) 


The ST7528 Series can be connected to either60X86 Series MPUs or to 6800Swries MPUs. 
Moreover, using the serial interface it is possible to operate the ST7528 series chips with fewer 


signal lines. 


The display area can be enlarged by using multiple ST7528 Series chips. When this is done, the 


chip select signal can be used to select the individual Ics to access. 


4.1 8080 Series MPUs 


Vpp 
A 


Vec Vop 
AO > AO 

Csi >| CS1 
ee} 
8 

RD E (RD) 

wR RW (WR) 

RES >| [RES 

GND Vss 


4.2 6800 Series MPUs 


4Voo 


AO 


cs! 


>| 
cs1 > 
D0 tO D7 | [10 to D7 
>| 
>| 


IRD (E) 


/WR (RIW) 


> /RES 


Vss 


IMS -—-4 


See 


Sironi 


4.3 Using the Serial Interface (4-line interface) 


450 
if 
Vcc Vop 
AO > Ad 
cs1 > CS1 fre} 
2 ts 
S bi 
Port 1 >) SI 
Port 2 >| SCL 
RES |< >| /RES 
GND a Vss 
. _[|_Vss 
4.4 Using the Serial Interface (2-line interface) 
qian 
[ 
Vcc Vop 
Cs1 > CS1 ro) 
2 i 
= 7 
Port 1 >| SI 
Port 2 >| SCL 
RES |< >| /RES 
GND aoe Vss 
_|_Vss 
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ST763Se2 


65K Color Dot Matrix LCD Controller/Driver 


1.General Description 


The ST7632 is a driver & controller LSI for 65K color graphic dot-matrix liquid crystal display 
systems. It generates 396 Segment and 132 Common driver circuits. This chip is connected directly 
to a microprocessor, accepts Serial Peripheral Interface (SPI) or 8-bit/16-bit parallel display data 
and stores in an on-chip display data RAM. It performs display data RAM read/write operation with 
no external operating clock to minimize power consumption. In addition, because it contains power 
supply circuits necessary to drive liquid crystal, it is possible to make a display system with the 
fewest components. 


2. Features 


Driver Output Circuits 

- 396 segment outputs / 132 common outputs 

Applicable Duty Ratios 

- Various partial display 

- Partial window moving & data scrolling 

On-chip Display Data RAM 

- Capacity: 396 132 4 =209,088 bits 

- 256 colors (RGB)=(332) mode 

- 4K colors (RGB)=(444) mode 

- Dithered 65K colors (RGB)=(565) mode 

- Dithered 262K colors (RGB)=(666) mode 

- Dithered 16M colors (RGB)=(888) mode 

Microprocessor Interface 

- 8/16-bit parallel bi-directional interface with 
6800-series or 8080-series 

- 4-line serial interface (4-line-SIF) 

- 3-line serial interface (3-line-SIF) 

- IIC serial Interface 


On-chip Low Power Analog Circuit 

- On-chip oscillator circuit 

- Voltage converter (x2, x3, x4, x5, x6, x7, x8) 

- Voltage regulator (with temperature 
compensation by software setting) 

- On-chip electronic contrast control function 
(512 steps) 

- Voltage follower (LCD bias: 1/5 to 1/12) 

Operating Voltage Range 

- Supply voltage (VDD, VDD1): 1.7 to 3.6V 

(VDD2, VDD3, VDD4, VDD5): 2.4 to 

3.3V 

- LCD driving voltage (VLCD = VO - VSS): 4.5 
to 18.0 V 


m@ Temperature measurement circuit 


- On-chip temperature measurement without 
external component 

LCD driving voltage (EEPROM) 

- To store contrast adjustment value for better 
display 

Package Type 

- Slim chip for TCP 

- Application for COG 


6800 , 8080, 


ST7632 4-Line , 3-Line interface 
(without IIC interface) 
ST7632i lIC interface 
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Sitronix Technology Corp. 


This brochure provides an overview of the products 
and services of LCD DRIVER & MCU ICs. 
For further information and queries kindly contact: 


Sitronix Marketing & Sales Div. 
Phone: +886-2-2659-1276 
Fax: +886-2-2658-2554 
E-Mail: sales@sitronix.com.tw 


Detailed and latest information on our products 
and services is also accessible via our website: 
www.sitronix.com.tw/products 
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